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the heading Contributions jrom the United States National Herbarium.
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PREFACE

The preceding parts of U.S. National Museum Bulletin 82, A Monograph of the

Existing Crinoids, volume 1, the Comatulids, by Austin Hobart Clark, have been
published as follows:

Part 1, [General], vi+406 pp., figs. 1-513 in text and 514-G02 on 17 pis.,

1915.

Part 2, [General], xxv+795 pp., figs. 1-949 m text and 950-1364 on 57 pis.,

1921.

Part 3, Superfamily Comasterida, vii+816 pp., 227 figs, on 82 pis., 1931.

Part 4a, Superfamily Mariametrida (except the family Colobometridae),

vii+603 pp., 283 figs, on 61 pis., 1941.

Part 4b, Superfamily Mariametrida (concluded—the family Colobometridae),

and Superfamily Tropiometrida (except the famihes Thalasso-

metridae and Charitometridae), vii+473 pp., 220 figs, on 43 pis.,

1947.

Part 4c, Superfamily Tropiometrida (the famihes Thalassometridae and

Charitometridae), vii+383 pp., 104 figs, on 32 pis., 1950.

For voliune 2 of this work, dealing with the stalked crinoids, Austin H. Clark

left, upon his death on October 28, 1954, only isolated notes and references. Com-
pletion of this part of the monograph, therefore, must devolve upon a new generation

of students of these interesting animals.

Completion of volume 1, part 5, was undertaken some years ago by Ailsa M.
Clark of the British Museum (Natural History), who patiently and expertly revised

and brought up to date (1960) Mr. Clark's original notes and manuscript, most of

which had been done in the early 1920's, and retyped the whole into a pubhshable

manuscript. This tedious task, gladly imdertaken, is in the highest tradition of

service to science. For this service, the Smithsonian Institution and its Museum of

Natural History, and students everyivliere, must acknowledge a deep indebtedness.

EiCHARD S. Cowan
Director, Museum oj Natural History,

Smithsonian Institution
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FOREWORD

Following the death of Mr. Austin Hobart Clark in 1954 I was invited by the
authorities of the United States National Museum to complete the fmal part of volume
1 of this monogi-aph. Most of the typescript was written about 1923, with the excep-
tion of the section on the Notocrinida which was done subsequent to 1938. There
were also insertions from material included in the following papers

:

A. H. Clark, Five new genera and two new species of unstalked crinoids. Proc.
U.S. Nat. Mus., vol. 83, pp. 245-250, 1936.

A. H. Clark, Crinoidea. Set. Res. Austral. Ant. Exped., vol. C8, No. 4, 1937.

A. H. Clark, Sea lilies of the Okhotsk and Japan Seas. Explor. Mers U.R.S.S.,
vol. 23, pp. 217-229, 1937.

A. H. Clark, The family Antedonidae in the west tropical Atlantic. Mem. Sac.

Cubana Hist. Nat., vol. 14, pp. 139-159, 1940.

A. H. Clark, A new species of the crinoid genus Cyclometra from South Africa.

Trans. Roy. Soc. S. Afr., vol. 33, No. 2, pp. 189-192, 1952.

T. Gislen, Echinoderm Studies. Zool. Bidrag Uppsala, vol. 9, 1924.

A. A. Schorygin, Echinodermata aus den Sammlungen der E.xpeditionen des

Wissenschaftlichen Meeresinstituts, etc. Ber. Wiss. Meeresinst. Moscow, Lief. 8, 1925.

A. A. Schorygin, Die Echinodermen des Barentsmeeres. Ber. Wiss. Meeresinst.

Moscow, vol. 3, Lief. 4, 1928.

G. Gorbunow, Zur Kenntnis der Echinodermenfauna des Franz-Joseph Landes,

etc. Trans. Arctic Inst. Leningrad, vol. 2, pp. 93-129, 1932.

G. Gorbunow, Zur Kenntnis der Echinodermenfauna der Nordinsel Kiistengewaren

von Nowaja Semlja. Trans. Arctic Inst. Leningrad, vol. 7, pp. 41-69, 1933.

G. Gorbunow, Die Echinodermata der nordlichen halfte des Karischen Meeres.

Tran^. Arctic Inst. Leningrad, vol. 8, pp. 5-78, 1933.

D. D. John, Three new crinoids from the Indian Ocean. Ann. Mag. Nat. Hist.,

ser. 10, vol. 20, pp. 161-173, 1937.

H. L. Clark, Echinoderms from Australia. Alem. Mus. Comp. Zool., vol. 55, 1938.

D. D. John, Crinoidea, Discovery Rep., vol. 18, 1938 (subfamily Zenometrinae

only).

Besides this Mr. Clark left notes of references to species to be included in this

volume from a number of other works pubUshed between 1923 and 1940.

The remaining insertions of material were made by myself from a study of the

literature since 1923 mainly derived from the Zoological Record. Notable works

include the reports of the Discovery, B.A.N.Z.A.R. and Scotia expeditions by Dr. Dilwyn

John, that of the John Alurray Expedition by Mr. Clark himself, and of Mortensen's

Japanese crinoids by Dr. T. Gislen. These papers as well as personal observations

occasioned a number of textual amendments which appear prefaced with my initials.

One of the most difficult omissions to rectify was the provision of a key to the

subfamihes of the Antedonidae. These may have been quite distinct in 1917 when Mr.

Clark produced his key to them, but the many new species and genera since added

have obscured their limits so that it is no longer easy to separate them. Even the
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former primary division of the Zenometrinae from the rest by the columnar arrange-

ment of the cirrus sockets has been rendered unrehable by the inchision of species such

as those of Eumorphomeira, with more or less irregularly arranged cutI.

Also introduced are some tables to illustrate the range of variation of species

where abundant material is Icnown. Such species arc in the minority in most groups

of comatulids, many of those included in this part being known only from single speci-

mens and these arc often more or less incomplete.

The loss of the outer parts of the arms and of some or all of the cirri makes an

estimate of the original size of many specimens very difficult. Until now the arm
length and to a lesser extent the length of the longest cirri have been used as criteria

of size but a crinoid received in the museum with complete arms is exceptional and often

at least half of each arm has been lost. Gislen has given occasional measurements from

the centrodoreal to the first syzygy on incomplete specimens and in 1955 the length

from the first brachial to the second syzjgj, while John has given the lengths of vary-

ing numbers of brachials remaining attached. Mr. Austin Clark himself in a few

instances has used the length from the apex of the centrodorsal to the first syzygy,

but this proportion is more liable to error owing to the variable dorsoventral flexion

of the arms relative to the centrodorsal and also the often considerable variation in

shape of the centrodorsal itself, even within a single species (notably Leptometra celtica).

None of these authors has given comparable measurements in more complete specimens

of the same or related species. It seems to me that a criterion of size that can be

brought into general use is needed so that incomplete specimens can be compared with

others and differences in proportions taken into account. Since no consistency exists

between the measurements of otiier authors I decided to adopt two proportions, namely
the arm widtii at the fiist syzygy and the length from the proximal edge of the division

series (or distal edge of the radial or periphery of the centrodorsal if this overlies the

radials in the midradial line) to the second syzygy, the positions of the proximal syzy-

gies being sufficiently constant within the different groups dealt with here. Since
both these sutures are tangential in alignment, measurement is simplified. The dis-

tance to the second syzj-gy ratlier than to the first was chosen since the greater length

is less subject to error, though in both allowance should be made for dorsoventral
flexure of the arms where this occurs. An alternative would have been the distance
between the first two syzygics but this again is a shorter distance. The measurements
of \\-idth were made with a micrometer e3-epiece and a magnification of about 12, whUe,
except in the smallest specimens, length was measured using a hand lens since accuracy
to more than half a millimeter is not essential, the measurement often varying within
that Urait (or even more in large specimens) on different arms of the same specimen.

These two measurements also have the merit of providmg an estimate of the
stoutness of tiie arms, which appears to be characteristic of some species, notably in

the subfamily Hcliometrinae.

In the course of this work I have had occasion to examine many of the type
specimens of crinoids in the British Museum as well as a number from the U.S. National
Museum, for which I am indebted to the staff of the Division of Marine Invertebrates;
for the study of others, from the Siboga collections in the Amsterdam Museum, my
thanks are to Dr. Engel. I am also indebted to Mr. P.-A. Andersson of the Stockholm
Museum and to Dr. F. Jensenius Madsen of the Copenhagen Museum, who lent me
type specimens of Isometra vivipara. In all these specimens I have taken these two
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measurements and inserted them in the descriptions in the hope that they will assist

in comparisons with other material, and that their use will be adopted by othere in the

future to complement such measurements as the arm and cirrus length, already in use.

As for the illustrations to this part, it was decided that the inclusion of photo-

graphic plates is not justified for crinoids, more particularly for the almost uniformly

lO-armed Antedonidae, many of which are superficially quite similar. Instead, line

dra^vings have been substituted and these are supplemented by figures of species

given in parts 1 and 2 of this work, and included systematically in this final part. Apolo-

gies are due for the relative inversion of my figures of centrodorsals and calyces. In

drawing I tend to align comatulids wdtli the dorsal side uppermost and the centrodorsal

with its base towards the bottom, whereas Mr. Clark sees the whole oriented as in

life, with the centrodorsal downwards.

distal

interior exterior

peripheral

apical

pos terio r

Another confusion which I found on coming fresh to the study of crinoids lay in

the orientation of some of the terms used in description. 'Proximal' and 'distal' are

clear enough but 'anterior' and 'posterior' need some clarification for a radially sym-

metrical animal, particularly as Mr. Clark uses them in two distinct planes. One of

these is across the disl-c, the radius and corresponding arm or arms opposite the anal

interradius being anterior, while the other arms are right and left anterior or posterior.

The second plane extends along the lengths of all the arms, the tips being anterior. In
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this final part of the monograph it is rarely necessary to distinguish one arm from another

and the second usage is the one commonly found. Mr. Clark freely interchanges

anterior and distal and posterior and proximal in descriptions of the division series and

brachials. As for the centrodorsal, paiticularly in describing the more elaborate forms

found in the Zenometrinae and the Atelecrinidae, he has used besides proximal and

distal also upper, lower, basal, dorsal, and ventral as well as the usual apical and periph-

eral, which refer more to the cirri and cirrus sockets. Hartlaub also used proximal and

distal but John favored doi-sal and ventral, which are clear enough as long as it is re-

membered that dorsal is downwards. I have tried to eliminate most terms other than

periplieral and apical and, where necessary, proximal and distal, but for the sake of

comparison I have given above a figure illustrating the orientation of many of these

terms, to supplement the glossary given in part 1.

As for volume 2 of this work, dealing with the stalked crinoids, it appears that

Mr. Clark had made only isolated notes and references for it, so that a comprehensive

study of this small but interesting group will not be forthcoming from this source.

After completion of the typescript, it was decided that this part of the mono-
graph should stand under the joint authorship of Mr. Austin Clark and myself.

References in the text to "the author" or "I" relate to Mr. Clark unless prefaced by
the initials "A. M. C."

In addition to the acknowledgments and thanks expressed in the introductions to

the earher parts of the monograph, I would like to extend my thanks particularly to

Dr. F. Jensenius Madsen of the Zoological Museum, Copenhagen, and to Elizabeth

Pope of tiie Australian Museum, Sydney, for so readily supplying information about
comatulids in the collections of their respective museums.

Finally I would like to take this opportunity of saying how much pleasure and in-

struction I derived from working alongside Mr. Clark, though not on crinoids, for several

months in 1953 (for the award of a grant that made this possible, I am indebted to the
International Federation of University Women). The completion of this monograph
stands as a memorial to Mr. Clark.

AiLSA McGowN Clark.
British Museum (Natural History)

June 1960



A MONOGRAPH OF THE EXISTING
CRINOIDS

By Austin Hobart Clark and Ailsa McGown Clakk

Order COMATULIDA A. H. Clark (continued)

Suborder OLIGOPHREATA A. H. Clark (continued)

Since the preceding part of this monograph was written there has been established

the new superfamily Notocrinida, including the family Notocrinidae and the new
family Aporometridae. This new superfamily is most logically placed between the
superfamilies Mariametrida and Tropiometrida and therefore must be considered before

the suborder Macrophrcata.

Superfamily NOTOCRINIDA Gisldn (emended)

Notocrinida Gisl^n, Zool. Bidrag Uppsala, vol. 9, 1924, pp. 231, 237, 238.—H. L. Clark, Mem. Mus.
Comp. Zool., vol. 55, 1938, p. 42.

Diagnosis.—A superfamily of the suborder Oligophreata in which the arms and
pinnules are rounded dorsaUy; the cirri are arranged in 10 regular colimms on a more or

less conical (Notocrinidae) or nearly discoidal (Aporometridae) centrodorsal; and the

disk is plated. The included species are viviparous.

Geographical range.—Antarctic regions and southern Australia, north to Mannmg
river, New South Wales, and Fremantle, Western Australia.

Bathymetrical range.—From the shore line down to 640 (?731) meters.

Thermal range.—From about 21° C. down to —1.84° C.

Remarks.—The superfamily Notocrinida was proposed since the publication of

Part 3 of the present work. This superfamily includes two groups, the systematic posi-

tions of which have been variously understood by Prof. F. Jeffrey Bell, Dr. Hubert

Lyman Clark, Dr. Th. Mortensen, Prof. Torsten Gislen, and the author.

Professor Bell described the first known species, Aiitedon wilsoni, which he assumed

was closely related to Perometra picsilla (Antedonidae; PerometrLnae) . The next

species was described by Dr. H. L. Clark under the name of Himerometra paedophora.

Both of these species were considered by the author as the young of Ptilometra.

Dr. Mortensen in his discussion of the systematic position of Notocrinus said that

it is at once evident that it can not belong to the Oligophreata. It is decidedlj'' of the

macrophreate type. Of the three families of the Macrophreata, Atelecrinidae, Ante-

donidae, and Pentametrocrinidae, the last, according to Mortensen, is at once excluded.

The presence of basals recalls the Atelecrinidae, in which family similar small basals

occur in Atopocrinus. But Mortensen noted that the peculiar character of the cirrus

1
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sockets so characteristic of the Atelecrmidae does not obtain in Notocrinus, and accord-

ingly it can not be referred to that family either. Thus the family Antedonidae alone

remains. Mortensen pointed out that the arrangement of the cirrus sockets m columns

agrees with the subfamily Zenometrinae; but otherwise the characters of the centro-

dorsal, and the central pore and the large basal groove, do not correspond with this

family; besides, the short, stout oral pinnules, the plating of the disk, and the retention

of the basals and of the anal plate are characters not normally met with in the Ante-

donidae. Finally, Mortensen believed that the unique character of the genital organs

seems to preclude the idea that Notocrinus can be referred to the Antedonidae any

more than to any of the other families of comatulids. That this is not a special adapta-

tion to the viviparous habit is evident, according to Mortensen, from the fact that the

males also have the genital organs hi the arms, not in the pinnules. Mortensen created

for this new type the family Notocrinidae, which ho assigned to the Macrophreata.

In a re\-ision of the classification of the comatulids published in 1924 Dr. Torsten

Gislen defined the superfamily Thalassometrida (corresponding essentially to the super-

family Tropiometrida as herein understood) and divided it into two subtribes, the

Thalassometrida, s. s., and the Notocrmida (see Part 3, pages 62, 63). The Noto-

crinida he divided into two sections, one in which the side- and covering-plates are

moderate, the brachials and pmnule segments are rounded, and the gonads are in the

arms, including only the family Notocrinidae; and another in which the side- and

covering-plates are well developed, the brachials and pinnule segments are prismatic

—

triano-ular in cross section—and the gonads are in the pinnules, including the single

new family Asterometridae {Asterometra and Pterometra). Dr. Gislen's conclusions

were based on a very detailed study of some of the type specimens of Notocrinus vinlis.

The author in Part 3 of the present work (page 65) placed the family Notocrinidae

in the suborder Macrophi'eata, following Mortensen. Up to that time he had seen

no specimens of Notocrinus mrilis.

In his report, pubhshed in 1929, on some recent crinoids in the British Museum,

he placed the family Notocrinidae in the Macrophreata, following the Antedonidae.

Since then he studied in great detail the series of eight specimens collected by the

Australasian Antarctic Expedition under the dh-ection of Sii- Douglas Mawson, and

this study convinced him that the family Notocrinidae is really referable to the Oligo-

phreata, as determined by Gislen, though it can not be referred to any one of the three

superfamilies included in that suborder.

The most practicable course seems to be to take Gislen's subtribe Notocrinida,

redefined so as to exclude the Asterometridae (here referred to the Tropiometrida)

and raise it to the rank of a superfamily which would find its most logical place between

the superfamilies Mariamctrida and Tropiometrida.

With the family Notocrinidae in the superfamily Notocrinida, is placed the family

Aporometridae, including the single genus Aporomeira. The reasons for including the

Aporometridae in the same superfamily with the Notocrinidae are given on page 23.

The first published notice of the superfamily Notocrinida as understood herein

was in 1938 by Dr. H. Ij. Clark who quoted (by permission) from a letter from the

author in which he said that "The most satisfactory disposition of the Notocrinida

would seem to be to consider it as a suborder [i.e., superfamily] within the Oligophreata,

equivalent to, and on the same basis as, the Comasterida, Mariametrida and Tropio-

metrida."
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KEY TO THE FAMILIES OF NOTOCRINIDA

o'. Large, arms 125 mm. or more in length; gonads situated on the arms at the bases of the pinnules;
pinnules numerous, 50 or more on each side of an arm; ventral perisome of the pinnules with
conspicuous bandlike side plates, 3 or 4 to each segment, not in lateral contact, each with a
small covering plate beyond it; oral pinnules with most of the segments much broader than
long; distal portion of the cirri laterally compressed (coasts of the Antarctic continent and
adjacent islands; 80-640 (?731) meters) Notocuinidae, (p. 3)

o^. Small, arms not more than 30 mm. in length; gonads on the pinnules at some distance from the
arms; pinnules few, not more than 25 on each side of an arm; ventral perisome of the pinnules
without calcareous deposits, or with a few small spicules; oral pinnules with all the segments
beyond the first longer than broad, most of them much elongated; distal portion of the cirri

flattened dorsoventrally (southern coast of Australia, north to Manning river. New South
Wales, and Fremantle, Western Australia; 9-40 meters) Aporometridae, (p. 19)

Family NOTOCRINIDAE Mortensen

Notocrinidae Mortensen, Wiss. Ergeb. schwed. Sudpolar-Exped. 1901-1903, vol. 6, Lief. 8, 1918

p. 10 (diagnosis).

—

Gisl£n, Zool. Bidrag Uppsala, vol. 9, 1924, pp. 80, 85, 91, 101,118,167,192,
193, 205, 213, 231, 240 (discussion); Vid. Medd. Nat. Foren. K0benhavn, vol. 83, 1927, p. 41.—
A. H. Clark, Journ. Linn. Soc. (Zool.), vol. 36, 1929, p. 664.

—

Gisl£n, Kungl. Fysiogr. Siillsk.,

new ser., vol. 45, No. 11 (Lunds Univ. Arsskr., new ser., Avd. 2, vol. 30, No. 11), 1934, p. 18.

—

Ekman, Tiergeographie des Meeres, 1935, p. 308.—A. H. Clark, John Murray Exped. 1933-34,

Sci. Reports, vol. 4, No. 4, 1937, p. 103; Sci. Rep. Australasian Antarctic Exped., 1911-14,

ser. C, vol. 8, pt. 4, 1937, p. 6.

—

Mortensen, Kongl. Danske Vid. Selsk. Skr., nat. math., ser. 9,

vol. 7, No. 1, 1937, p. 63 (larvae in relation to those of Lampromelra klunzingeri.—John, Proc.

Linn. Soc. London, sess. 149, pt. 2, 1937, p. 86; Discovery Reports, vol. 18, 1938, pp. 124, 126

(all spp. viviparous); Rep. B.A.N.Z.A.R.E. 1929-31, ser. B, vol. 4, pt. 6, 1939, p. 207.—
GiSLfiN, Rep. Swedish Deep Sea Exped., vol. 2, Zool., No. 4, 1951, p. 55.

—

Hyman,
The invertebrates, vol. 4, Echinodermata, 1955, p. 95.

Diagnosis.—A family of the superfamily Notocrinida including lO-armed species of

moderate or large size with the arms up to about 200 mm. in length; the gonads are

situated on the arms at the bases of the pinnules; the pinnules are numerous, 50 or

more on each side of an arm; the ventral perisome of the pinnules carries conspicuous

bandlike side plates, not in lateral contact, 3 or 4 to each segment, each with a small

covering plate beyond it; the oral pinnules have most of the segments much broader

than long; and the distal portions of the cutI are laterally compressed.

Geographical range.—Coasts of the Antarctic continent and nearby islands.

Bathymetrical range.—From 80 to 640 (?731) meters.

History.—The history of the family Notocrinidae has been given in the remarks

under the superfamily Notocrinida.

Genus NOTOCRINUS Mortensen*

Notocrinus Mortensen Vid., Medd. Nat. Foren. K0benhavn, vol. 68, 1917, pp. 205-208 (diagnosis;

type species A'', virilis; discussion) ; Wiss. Ergeb. schwed. Sudpolar-Exped. 1901-1903, vol. 6,

Lief. 8, 1918, pp. 2-10 (detailed account); Studies in the development of crinoids, 1920, pp. 49-53,

pis. 2'i-26 (larval stages).—Bather, Nature, vol. 107, No. 2683, 1921, p. 132 (review of Morten-

sen).—A. H. Clark, The Danish 7n(/o;/-Exped., vol. 4, No. 5, Crinoidea, 1923, p. 43 (locality).

—

GrsLfiN, Zool. Bidrag Uppsala, vol. 9, 1924, pp. 39, 56, 85, 91, 118, 167, 193, 206, 222, 236, 284

(discussion).

—

Mortensen and Lieberkind, Die Tierwelt der Nord- und Ostsee, Lief. 12, 1928,

*See also Addenda (p.S36) under 1902, 1963.
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pp viii 108 (care of brood).—Ekman, Tiergeographie des Meeres, 1935, p. 307.—Mobtensen,

Kongl baiisko Vid. Selsk. Skr., nat. math., ser. 9, vol. 7, No. 1, 1937, pp. 63, 64 (larvae in rela-

tion to those of Lamprometra).—JoBU, Proc. Linn. See. London, sess. 149, pt. 2, 1937, p. 86

(two Antarctic species; discussion), p. 88 (sexual characters and brood protection) .—A .11. Clark,

Sci. Rep. Australasian Antarctic Exped. 1911-14, ser. C, vol. 8, pt. 4, 1937, p. 6.—H. L. Clark,

Mem Mus. Comp. Zool., vol. 55, 1938, p. 42.—John, Discovery Reports, vol. 18, 1938, pp.

131, 193; Rep. B.A.N.Z.A.R.E. 1929-31, ser. B, vol. 4, pt. 6, 1939, pp. 207, 211.—

CufcNOT, in Grassd, Traitd de zoologie, vol. 11, 1948, p. 55.—Dawydoff, in Grass6, Traitd

de zoologie, vol. 11, 1948, p. 315 (larva); p. 316.—Hyman, The invertebrates, vol. 4, Echino-

dcrmata, 1955, p. 75 (brood chambers), p. 87 (doliolaria larva lacks ciliated bands), p. 95 (includes

two species), p. 113.

J^ote.—The characters and range of this genus are given under the family Noto-

criuidac of which it is the only known representative.

KEY TO THE SPECIES OF NDTOCRINUS

a'. Centrodorsal bare between the intcrradial columns of cirrus sockets; cirri long, with up to 90

segments (ofif the Antarctic continent; 80-640 meters) virilis (p. 4)

a'. Centrodorsal with additional cirrus sockets placed in the radial areas between the intcrradial

columns; cirri moderate in length, with up to only about 40 segments (off the Antarctic con-

tinent; 130-603 meters) ..mortenseni (p. 14)

NOTOCBINUS VIRIUS Mortensen*

Figure 1,o

ISee vol. I, pt. 2, pi. 49, figs. 1329 and 1330, pi. 55, figs. 1349-1352]

Notocrinus virilis Mortensen, Vid. Medd. Nat. Foren. K0benhavn, vol. 68, 1917, p. 206 (description;

discussion; Swedish Antarctic station 5); figs. 1, 2, p. 206; Wiss. Ergeb. schwed. Siidpolar-Exped.

1901-1903, vol. 6, Lief. 8, 1918, p. 2 (detailed description), pi. 1, figs. 1-5, pi. 2, figs. 1-4, pis. 3,

4; text fig. 1-5, pp. 3-5; Studies in the development of crinoids, 1920, pp. 49-53, pis. 24-26; text

fig. 7, p. 53 (younger stages).—A. H. Clark, Smithsonian Misc. Coll., vol. 72, No. 7, 1921, pp.

37, 38 (IMyzostomum); The Danish /nffo/Z-Exped., vol. 4, No. 5, Crinoidea, 1923, p. 43 (local-

ity).—Gisl^n, Zool. Bidrag Uppsala, vol. 9, 1924, pp. 44, 51, 53, 80, 195, 214; fig. 82, p. 81;

fig. Ill, p. 93; figs. 180-183, p. 98; figs. 191-199, p. 129; fig. 260, p. 199.—Koehler, Les echi-

nodermes des mers d'Europe, vol. 1, 1924, p. 35 (brooding of young).—-A. H. Clark, Journ.

Linn. Soc. (Zool.), vol. 36, 1929, p. 664 (Terra Nova Sta. 341; notes).

—

Grieq, Bergens Mus
Aarbog, 1929, No. 3, p. 5 (South Shetland; notes).

—

Tortonesb, Natura, Milano, vol. 24, 1933,

p. 165.—A. H. Clark, Sci. Rep. Australasian Antarctic Exped. 1911-14, ser. C, vol. 8, pt. 4,

1937, pp. 6, 7 (in key), p. 16 (Stas. 1, 3; notes).

—

John, Proc. Linn. Soc. London, sess. 149, pt. 2,

1937, p. 86 (Antarctic), p. 88 (brood protection); Discovery Reports, vol. 18, 1938, p. 124 (host of

Myzostome), p. 125 (viviparity described by Mortensen, 1918, 1920), p. 126 (in distribution

table), p. 127 (position of gonads), p. 129 (distribution), p. 132 (in key), p. 193 (stations; descrip-

tion of material), p. 194 (distribution), pp. 210-219 (pentacrinoid larvae), figs. 19 (cirri), 23,

24 (pentacrinoid larvae); Rep. B.A.N.Z.A.R.E. 1929-31, ser. B, vol. 4, pt. 6, 1939, p. 192
(constant differences between B..\.N.Z..\.R.E. and Discovery material from different sectors),

pp. 207-209 (stations; supplementary description of new material), fig. 6.

—

Dawydoff, in
Grass6, Trait6 de zoologie, vol 11, 1948, p. 321.

Notocrinus virile IIyman, The invertebrates, vol. 4, Echinodermata, 1955, fig. 28D (pinnule with
testes)

.

Diagnostic Jeatures.—The truncated conical centrodorsal is usually higher than
wide, with the two columns of cirrus sockets in each radial area separated by a tri-

See also Addenda (p. 836) under 1963.
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angular space without sockets, unlike A^. mortenseni (see fig. 16); the cii-ri are

less than L in number but when the arm length is about 120 mm. the cirri arc as long
as 45 mm., with about 70 segments; when the arms arc 200 mm. long the cirri are
about 90 mm., with about 90 segments.

Description.—The centrodorsal is rather large, conical, half again as broad at the
base as high, with a roughened dorsal pole. In large individuals the rim of the centro-

dorsal is rather deeply concave beneath the radials, so that the interradial angles are

quite prominent. The cutus sockets are arranged in 10 columns of 3 or 4 each, the 2

columns in each radial area being externally in contact with those in the neighboring
radial areas, but separated from each other by a triangular midradial space.

The cu-ri are XXX-XL, stout and rather long, the longest reaching about 45 mm.
in length. Their segments are short, the longest proximal being about a third longer

than broad and those in the distal half being all broader than long. The short segments
in the outer half of the cirri are produced dorsally into blunt keels or crests which in

lateral view are smoothly rounded. The opposing spine is median, short, blunt, and
nearly erect. The terminal claw is slightly longer than the penultimate segment,

rather slender, and strongly curved. The cirri about the rim of the centrodorsal are

mostly turned upward between the arms, and lean over the disk; those nearer the

dorsal pole are generally directed downward.

Above each of the interradial prominences of the centrodorsal, in the angles

between them and the radials, there is a small triangular plate interpreted by Mortensen
as a basal, though probably the end of a basal ray.

The radials are short, more than 4 times as broad as long in lateral view, and
strongly convex dorsally.

The IBri are very short, with the distal border excavated by a broad rounded
proximal process from the IBr2; their lateral edges are widely separated from those of

their neighbors, and are strongly convex; their distal borders are shorter than the

proximal. The IBr2 (axillaries) are slightly broader than long, with the distal borders

strongly concave and the lateral angles projecting for some distance beyond the latero-

distal angles of the IBr,, and at the same time widely separated from those of their

neighbors.

The 10 arms are 75+ mm., probably about 125 mm. in length, according to Gislen.

AU the brachials are short, broader than long, especially in the distal portion of the

arms. They are all perfectly smooth and regularly convex dorsally.

Syzygies are very irregular in their occurrence. In one arm Mortensen gives the

syzygies as occurring between brachials 3+4, 8+ 9, 19+ 20 and 28+ 29, while on the

other arm of the same pair they were found between brachials 3+4, 9+ 10, 16+ 17

and 27+28. Other arms are given as having syzygies between brachials 4+ 5, 10+ 11

and 23+24; and between brachials 4+ 5, 10+ 11, 15+ 16, 36+ 37, etc. Mortensen

says that the second sj'zygy may be found as far out as between brachials 13+14
or 14+ 15.

The oral pinnules are stout and short. Pi is about 8 mm. long, with 15 segments,

which become about as long as broad on the third and about twice as long as broad

terminally. P2 and P3 are about 9 mm. long in fuUy grown examples. They resemble

Pj, but the terminal segments are slightly spinous. P4 may be also an oral pinnule

without an ambulacral groove. The distal pinnules are about 10 mm. long with short
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Figure 1.—Centrodorsals of; a, Nolocrinus mritis Mortensen from

Terra Nova station 341, B.M., 1914.8.12.392; b, N. mortenseni John

from B.A.N.Z.A.R.E. station 40, B.M., 1948.1.7.167.

segments which terminally are scarcely twice as long as broad. The terminal segments

are coarsely spinous on the dorsal side.

Tlie testes of tlie males are very large, forming two alternating rows of conspicuous

white bodies along the dorsal sides of the arms between about pinnules 3 to 14, each

corresponding to a pinnule. They are about 4 mm. long. The ovaries of the females

are smaller, only about 2 mm. long, similarly placed at the bases of the pinnules. (See

part 2 of this work, plate 55.)

The sacculi are few and very inconspicuous, irregularly arranged.

The mouth is central. The anal tube is very conspicuous, situated near the oral

angle of the posterior interradius. The disk bears numerous thick plates which form

a close pavement between the arm bases, becoming more scattered toward the ventral

surface. Ventrallj' thej' arc especially prominent in the anal interradius and on the

basal portion of the anal cone. Among these last there is usually one very conspicuous

plate about twice the size of the other plates, or even larger. Mortensen says that

there can be no doubt that this is the radianal ("anal") which accordingly persists

througliout life in this species. In the oral angle of each interradius there is a fairly

conspicuous plate which Mortensen says evidently represents the oral. It is, however,

not wholly constant in its appearance.

Color.—Most of the specimens are, in alcohol, reddish at the base of the centro-

dorsal; the arms are straw colored and the cirri white.

Notes.—The somewhat damaged specimen collected by the whaler Bransfield at

the South Shetlands according to Grieg has the largest cirri 40 mm. long vnih. 55 seg-

ments. The distance between the radial and the first syzj-gy is 3 mm.
The specimen from Terra Nova station 341 has the arms about 160 mm. long.

The Discovery Investigations specimens range from 28 to 130 mm. in arm length.

Their cirri showed a wider range of variation than did those of Mortensen, being
XXI-XLII, wnth 36-76 segments.

The specimen from Discovery Investigations station 1658, in the Ross Sea and two
Terra Nova specimens from station 295 in the same area differ from typical specunens
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from the Falkland sector of the Antarctic in having larger and more spinelike dorsal

prominences on the distal segments of the cirri. Dr. John also notes that the oral

pinnules are not entirely free, P, and P^ being attached to the disk by their first 3 to

5 segments, the other oral pinnules being attached to the arm tissues by a web. The
syzygies are more irregularl}^ placed than Mortensen records.

The B.A.N.Z.A.R.E. collections include specimens with arms from 20 to 200 mm.
long. The largest ones have cutI up to 90 mm. long and with 90 segments. These
large ones also have the ventral edge of the centrodorsal produced into very strong inter-

radial corners. The radials are then triangular and the bare radial areas of the centro-

dorsal are sunk furrowlike below the level of the interradial areas which bear cirri.

The centrodorsal may be as much as 11 mm. long. In the largest specimens P, is of

24 segments and 13 mm. long.

The color in life of the specimens from Aurora (Australasian Antarctic Expedition)

station 3 was recorded on the label as "crimson." Dr. John comments that the cirri

in the Discovery Investigations material showed a sharp color change between proximal

and distal segments, the first 8 to 13 being a deep straw color, sometimes tinged mth
red, the rest white.

Several of the remarkable features of this unique species have already been de-

scribed in voliune 1, part 2, p. 320 (folded wall of the intestine)
; p. 367 (genital organs)

;

p. 368 (marsupium); p. 369 (sexual differentiation); p. 511 (eggs and embryos); and

pp. 616, 618, 675, 684 (parasite, probably a myzostome).

In the younger of two specimens (one half grown and one full grown) which

Mortensen dissected, a fine pore was observed in the middle of the apex of the centro-

dorsal which was surrounded by 5 peripheral radially placed pores. Only the central

pore completely perforated the wall of the centrodorsal, the peripheral pores having

apparently obhterated their connection with the central cavity. In the larger speci-

men the peripheral pores have entirely disappeared, but there is still a distinct trace of

the central pore. Mortensen remarks that the presence of these pores in half-grown

individuals woidd seem to indicate that the stalk is retained for a considerably longer

time than is usual in comatulids.

On the ventral aspect of the centrodorsal there is in each radial sector a large pit

which is as deep as the central cavit_y and thus separates the two vertical series of cirrus

canals. There is a very distinct leaflike basal fiu-row with raised edges in each inter-

radial sector. The rim of the central cavity is not produced inward so as to form a

diaphragm about the opening of the cavity as is usually the case.

Mortensen maintains that the elongate raylike structures of which the ends are

visible externally in the interradial angles are true basals and not basal rays. He
notes that the rosette is of a very primitive structure—a simple fairly thick plate ^\ath-

out any of the usual processes—and this fact, combined with the other primitive

features, the persistence of the central pore at the apex of the centrodorsal and of the

radianal ("anal") he believes is decidedly against regarding these structm-es as basal

rays, which in his view would mean an enormous development of this ver}' specialized

feature when at the same time other miportant structures remain in a primitive

condition.

Young stages.—The eggs are from 0.2 to 0.3 mm. in diameter. Although

quite a number of ripe eggs are found simultaneously in each ovary, never more than
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3 embryos were found associated in a marsupium, and generally there were only 1 or 2.

Mortcnscn says these facts would seem to indicate that some of the eggs do not develop.

In some cases he found in marsupia without embryos a yellow coarsely granulated

substance which had the appearance of being eggs in process of disintegration. This

suggested that some of the eggs are destined to serve as nourishment for the developing

embryos. The unusual size of the embryos would be accounted for by this suggestion,

while the size of the eggs cannot explain it since their size is by no means unusual, not

larger than in Isometra vieipara.

All the embryos found are in nearly the same stage of development. Although

they occur in various sizes there is no essential difference in the developmental stages

represented. Only in a single instance Mortensen found the vestibular invagination

in a much j'ounger stage than usual, being represented only by a slight concavity, along

the ventral side, in which the ectoderm is considerably thickened. Internally except

for a lesser development of the glandular sacs (mentioned beyond) the development of

this larva is as advanced as that of the others.

Mortensen saj's that the occurrence of the same developmental stage in all the

embr3'os would seem to indicate that the eggs are passed into the marsupia a number

at a time, not one at a time and at any time as in Isometra vivipara.

He believes that this peculiarity in Isometra vivipara is correlated with the fact

that in that species the spermatozoa are collected in a sort of vesicula seminalis in the

ovary, perhaps through copulation, and are always available for fertilizing the ova,

whereas in all other crinoids, so far as known, the eggs are extruded only when a male

emits sperm, the sperm seemingly acting as a stimulus.

All the larvae are almost fully formed. The smallest are 0.9 mm., the largest 1.8

mm. in length. Evidently the egg membrane was ruptured a long time before the

embryos reached that size. In embryos sectioned in position within the marsupia,

parts of what would appear to be an outer membrane are seen close to the sldn, but

otherwise there is no trace of an egg membrane to be observed. Mortensen says that

this accords well with the fact that the larvae grow to such large size that they must
perforce be assumed to obtain nourishment from the mother; this nourishment could

hardly pass through an egg membrane and, as there is no mouth, it must be taken in

by absorption thi-ough the skin. Mortensen noted that in embedding the larvae in

paraffin the skin would always break in various places in spite of the most careful

treatment; but when they were embedded lying undisturbed within the marsupia the

skin never broke.

The form of the larva is generally more or less irregular because of the pressure in

the marsupium, but generally it is somewhat flattened and slightly concave on the

ventral side and dorsally more arched, posteriorly more so than anteriorly. On the
ventral side at the anterior end is a more or less distinct arcuate depression with the
convexity directed anteriorly. This represents the suctorial disk. There is no apical

pit-

The vestibulary invagination is narrow. In those larvae apparently most normal
in shape is a shouldcrlike prominence on either side at the anterior end, but Mortensen
could not determine whether or not this is a typical feature.

In one larva there was a slender prominence like a thin stalk on one side, suggesting
that it had been attached to the wall of the marsupium, but as nothmg similar was
observed in any other embryo Mortensen says this carmot be a normal feature.
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In these larvae ciliated bands are wholly absent, and neither is there a general
ciliation of the surface. Cilia are distinctly to be seen only in the suctorial disk and in

the vestibular invagination.

The ectoderm is much thickened over the whole of the anterior end, gradually
thinning out posteriorly. The extent of the thickened portion is variable; in some
cases it passes below the hydrocoele, and in others it is confined to the part beyond
the stomach and the hydrocoele. In the thickened portion of the ectoderm the histo-

logical details are difficult to make out. It is a mass of nuclei intermingled with
glandular cells. In the region where the transition to the thinner portion takes place

there can be discerned an outer layer of small closely aggregated nuclei and an inner

layer of larger nuclei, between which is a mass of irregular threadlike structures. Mor-
tensen says it can scarcely be doubted that this corresponds to the glandular cells

found in the skin of other crinoid larvae, and it would appear that the inner larger

nuclei belong to the glandular cells. In the thin part of the ectoderm only a few small

nuclei lie close to the surface, and glandular cells are seen only here and there.

The ectoderm of the vestibular invagination differs from the external ectoderm

only in being much thicker. The floor of the vestibule is richly provided with glandular

cells from a point a Uttle below its anterior end to about where the hydrocoele begins.

There is no such shifting of the glandular and nuclear portions as there is in Isometra

vivipara. The fuiTow is very distinctly ciliated. The cilia perforate the cuticle.

Within the cuticle a darker line is visible, not a series of fine grains as was observed

in Isometra.

The nervous system is remarkably developed for a larva devoid of both the power
and opportunity for movement and therefore, seemingly, with no special need for it.

It forms a conspicuous layer beneath the epidermis at the anterior end, reaching almost

as far as the posterior end of the vestibular invagination. It is more restricted ven-

trally and is only visible beneath the suctorial disk, whence it is continued posteriorly

as a distinct nerve running along either side of the vestibular invagination.

The endoderm forms a capacious sac with thin walls in which the nuclei are arranged

in a layer of somewhat varying thickness, in many places even in a single layer. The

lumen of the sac is entirely empty.

The hydrocoele forms a half ring Ijong in the usual place a little to the left of the

vestibiilar invagination. The primary tentacles are just beginning to form, as is indi-

cated by thickenings of its epithelium. A slight prolongation toward the parietal canal

probably indicates the beginnmgs of the stone canal. The pore canal is closed. The

parietal canal has a long and narrow anterior prolongation.

The coelomic vesicles have assumed their normal position, the left at the posterior

(the future oral) end, the right at the dorsal side. The former extends upward on

either side of the hydrocoele.

The chambered organ has been formed, and may be followed to near the anterior

end.

Mortensen notes that while there is nothing unusual in the relations of the endo-

derm, the hj^drocoele, and the parietal canal, a very unusual feature is apparently

connected with the oral coelome. In the posterior end of the embryo are a number of



10 BULLETIN 82, UNITED STATES NATIONAL MUSEUM VOLUME 1

faiily conspicuous sacs looking like large glands and apparently opening outward.

As seen in transverse sections they may be fairly regularly arranged, 3 or 4 of them on

either side; in other cases they are found only on one side, as seen in frontal sections.

Mortcnsen believes it fairly safe to conclude that these sacs originate as prominences

from the posterior wall of the (later) oral coelome, afterwards becoming coiupletely

separated off from tiie coelomic wall and acquiring an opening outward through the wall.

Histologically these sacs consist of a single layer of cells with nuclei somewhat

larger than those in the surrounding mesenchyme. On the inner end of each cell

a mass of small globules which stain yellow mth picrocannine is visible and appears

conspicuous against the red nuclei and the finely gi-anulated cytoplasm. This structure

disappears toward the opening of the sac.

The mesenchyme is very extensively developed, and has a distinctly fibrillar

structure. In the anterior portion can be distinguished an outer layer, with very few

nuclei and highlj- developed fibrillae, and an inner portion with numerous nuclei and

the fibrillae onlj' slightly developed. There may be a fairly distinct boundary between

these two parts. In the inner portion, which surrounds the chambered organ and the

columnals, are found, besides the nuclei, a varying number of yolk globules, solitary,

or collected in small ball-like masses. Sometimes such yolk globules may be found in

the posterior end of the larva also, but here they are much less numerous than at the

anterior end.

The skeleton is in very nearly the same stage of development in all the larvae, in

spite of the considerable variation in their size. The circlets of orals and basals are

tj-pically developed, and there are 4 good-sized infrabasals. In one individual there

are 5 infrabasals, 2 being much smaller than the others. There are about 25 colmnnals,

and a terminal stem plate of the usual size accompanied by from 1 to 5 small supple-

mentary plates which lie without any definite order about its periphery. In a few
individuals in wliich tlie skeleton is in a slightly younger stage of development there are

as yet none of these supplementary plates.

Mortensen was unable to see a reason for the occmTence of the supplementary
plates.

Pentacrinoid larvae (from Dilwyn John, 1938).—The Discovery Investigations
collected 20 pentacrinoids in the Bransfield Strait area of the Antarctic. These were
taken to be Notocrinus virilis, since the largest of them exhibited several characters,

notably the side- and covering-plates, of the adult virilis. They range in size from 1.4

to 9 mm. length of crown and from 6.4 to 13 mm. length of column.
The smallest one has a column of 34 columnals and a thick roughly circular terminal

plate which appears to be simple. The first 7 columnals are short and discoidal. The
most proximal is in contact with the basal plates. From the second to the seventh
there is a gradual decrease in width. The eiglith is about a thh-d, the nhith about
a half, as long as broad; the proximal half of each is encircled by a narrow projectmg
girdle. The remaining segments are about as long as broad except for 5 or 6 at the
distal end which are shorter. They are rounded off to, and narrower at, each end
than in the middle, where the projecting gh-dle occm-s. The articular faces are very
broadly oval, the long axes of those at the opposite end of each columnal at right
angles to one another.

The sides of the basal cup are strongly rounded. Its height is equal to about half
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its diameter at the distal end. The distal corners of the basal plates are deeply cut

away to receive the radials. The crown is damaged on one side and one ray has been

broken away; it must be the right posterior ray, for there is no sign of the radianal

plate against any of the other radials. In three rays that are complete the arms are of

two, or sometimes three, brachials; they curl in above the apices of the orals.

The surfaces of the lower part of the oral plates are only a httle sunken below the

level of those of the basals, the radials, the costals (IBrO, and the axillaries with which

then- edges are in contact. The texture of all the plates is coarse but that of the orals

coarser than any; the surface of the proximal part of each is deeply pitted and some of

the pits carry pale yellow spherical bodies which must be the glandular sacs known from

the posterior end of the embryo. In prepai'ations of embryos slightly older than that

figured by Mortensen the sacs lie close against the oral plates, and, although they are

not partly enclosed in then- stereom, they might easily become so as growth proceeds.

Such sacs occur in all the older larvae of this series.

The fourth larva has a crown 2.1 mm. long and a column 7 mm. long. The stem

is of 41 columnals and a thick lobed terminal plate which appears to be simple. There

are 10 very short discoidal proximal columnals, those nearer the basal cup wider than

the others. Most of the remaining columnals in the first half of the stem are nearly as

long as broad but those of the distal half become progressively and gradually shorter

towards the terminal plate.

The basal cup has strongly rounded sides. The radials are widely separated from

one another. The arms of only two rays are complete; they are of five brachials.

The radianal plate is in broad contact with the right posterior radial which makes it

asjTnmetrical; it is in contact with the proximal half of the left posterior radial. It

overrides the oral; no naked perisome is to be seen in this interradius. In other inter-

radii the orals may be separated from the basals by a narrow strip of perisome.

The edges of the orals become free opposite the costals, beyond which the plates

narrow as they turn in over the disk.

There are side plates along the ambulacra of the arms.

The ninth specimen in range of size has the crown 3 mm. long. The column is

incomplete, only 29 columnals remaining. The fii'st is short and closely associated

with the basal cup. The second to fifth are short and discoidal. The sixth is dis-

coidal but longer. The seventh is about half as long as broad. The eighth to near

the twentieth are as long as broad, the remainder slightly broader than long.

The crown is similar to, though larger than, those of the previous stage described.

Each of the basal plates is swollen so that the sutures between them run along depres-

sions. The distal half of the radianal plate lies, not on the oral, but on a lobe of tissue

at a higher level than, and overlapping the proximal edge of, the oral plate. This is

taken to be the beginnings of the anal tube.

As in a slightly smaller stage from the same station there are glandular sacs on

other ossicles than the orals.

The arms are of seven or more brachials.

The fifteenth specimen has the crown 4 mm. long and a column 10.5 mm. with

39 columnals and a thick shghtly lobed terminal plate. The first columnal is incom-

plete, so that the second, although for the most part in touch with it, is in touch with

the basal cup too. The second to seventh columnals are short, gradually increasing
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in length to the seventh which is half as long as wide. The tenth is as long as broad;

the eleventh to the fourteenth slightlj^ longer than broad. The remaining coluninals

gradually decrease in length. Only faint traces of the encircling girdles of the columnals

remain. The articulating surfaces of the two ends of the columnals, or at least the

longer ones, are broadly oval with the longer axis of one end at right angles to that of

the other; this is only just perceptible.

The sides of the basiradial cup are nearly straight; its height is about half its

distal diameter. The basals are considerably longer than the radials. The radials,

except for the posterior pair, are in broad contact with one another; beyond the parts

of the lateral edges which are in contact they narrow a little. The middle of the wide

distal edge is indented for the articulation of the costal; it occupies about a half the

distal edge of the radial. The lateral edges of the posterior radials meet proxiinally,

but are cut away beyond to allow room for the radianal plate; it follows that both the

radials are asj'mmetrical, and they are equally so.

The radianal plate is diamond-shaped and longer than broad. Its proximal half

is in contact with the radials and costals; the distal half lies on the anal tube, which

is much wider than it and has gently converging lateral edges and a straight distal

margin. It is very near the edge of the disk; the level of the radianal plate is only a

little below that of the radials.

The narrow end of the posterior oral may be seen beyond the anal tube, far below

its level, curving over the disk. The other oral plates bend sharply in over the disk

and rapidly narrow in their distal halves; they are separated from the radials by a

narrow naked strip of perisome. The surface of the ^\ader proximal part of each oral

is pitted and some of the pits carry glandular sacs.

The arms are of 15 or 16 brachials with large side- and covering-plates and irreg-

ularly arranged sacculi. On the distal portions of some arms there is one sacculus to

each segment. The rudiments of pinnules arise from the eleventh and succeeding

brachials.

The largest specimen has the crown 9 mm. long and the column 13 mm. There
are 38 columnals and a large lobed terminal plate. The first columnal has a single

radial whorl of cirri of unequal lengths. The anterior and left anterior are of about
22 segments and reach to the first brachial, the right anterior is somewhat shorter,

the left posterior is broken; tlic right posterior is a rudunent a thu-d as long as the

basal plate. The cirri arise from sockets which incise the columnal for its entu-e

length. The second columnal is as wide as, and longer than, the first. There are

indentations in both its proximal and distal margins opposite the larger cirri of the
first columnal. The remainder of the column resembles that of slightly younger
specimens. The columnals of the middle part of the stem are each encu-cled by a
narrow median girdle.

The radials are in complete lateral contact. The radianal plate is far out of

contact with the posterior radials, being separated from them by the naked perisome;
its proximal edge is opposite the distal end of the costals. It is an oval plate resting
on the anal tube, which extends some way beyond it—to opposite the end of the first

brachial. The posterior oral plate is clearly visible behind the anal tube. The proxi-
mal borders of the orals of other interradii are opposite a point halfway along the axil-
lanes, so that they are widely separated from the radials by an area of perisome; a
numljcr of plates are present in it. The oral plates are of coarse texture, with their
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proximal surfaces pitted as in younger specimens. The distal end of each narrows to

a bar which bends in over the disk.

The arms are of 19 brachials. Pinnules of up to 9 or 10 segments occur on the

ninth and succeeding brachials; the lower pinnules are not yet beginning to form.

There are strong side- and cover-plates, of the same nature as those of the adult

Notocrimis mrilis, along the ambulacra. There are a few irregularly arranged sacculi

along the arms.

Localities.—Wcddell Quadrant; South Shetlands, south of the Falkland Islands;

whaler Bransfield; attached to a harpoon line; March 22, 1915 [Grieg, 1929].

Antarctic (Swedish Antarctic Expedition) station 5; WeddeU Quadrant; southeast

of Seymour Island, east of James Ross Island (lat. 64°20' S., long. 56°38' W.) ; 150

meters [Mortensen, 1917, 1918, 1920; A. H. Clark, 1921, 1923, 1929; Gislen, 1924;

Koehler, 1924; Grieg, 1929]. Type locality.

Terra Nova station 341; Victoria Quadrant; off Cape Bird Peninsula, Ross Island,

off South Victoria Land, south of New Zealand; 80 meters; January 25, 1912 [A. H.

Clark, 1929] (1, B.M.).

Aurora (Australasian Antarctic Expedition) station 1; Victoria Quadrant; off

AdeUe Land, south of Australia (lat. 66°50' S., long. 142°06' E.); 640-731 meters;

bottom temperature —1.84° C; bottom, thick ooze; December 22, 1913 [A. H. Clark,

1937] (3, Australian Mus.).

Aurora station 3; Victoria Quadrant; off Adelie Land (lat. 66°32' S., long. 141°39'

E.); 287 meters; bottom temperature —1.62° C; December 31, 1913 [A. H. Clark,

1937] (4, U.S.N.AI., E. 3057).

Discovery Investigations station 170; off Cape Bowles, Clarence Island (lat. 61°

25'30" S., long. 53°46' W.); 342 meters; rock; at 325 meters, temperature —0.42°

C, sahnity 34.477oo; February 23, 1927 [John, 1938] (17 adults, 18 pentacrinoid larvae,

B.M.).

Discovery Investigations station 175; Bransfield Strait, South Shetland Islands

Gat. 63°17'20" S., long. 59°4S'15" W.); 200 meters; mud, stones, and gravel; at 190

meters, temperature —0.48° C, salinity 34.34°/oo; March 2, 1927 [John, 1938] (7

adults, 2 pentacrinoid larvae, B.M.).

Discovery Investigations station 1658; off Franklin Island, Ross Sea (lat. 76°10' S.,

long. 168°40' E.); 520 meters; January 26, 1930 [John, 1938] (1, B.M.).

Discovery Investigations station 1948; east of Clarence Island (lat. 60°49' S., long.

52°40' W.); 490-610 meters; January 4, 1937 [John, 1938] (1, B.M.).

B.A.N.Z.A.R.E. station 34; off Kemp Land (lat. 66°21' S., long. 58°50' E.);

603 meters; January 6, 1930 [John, 1939] (9, B.M.).

B.A.N.Z.A.R.E. station 39; off Enderby Land (lat. 66°10' S., long. 49°41' E.) ; 300

meters; January 17, 1930 [John, 1939] (1, B.M.).

B.A.N.Z.A.R.E. station 40; off Enderby Land (lat. 66°12' S., long. 49°37' E.);

300 meters; January 17, 1930 [John, 1939] (2, Australian Mus.).

B.A.N.Z.A.R.E. station 41; off Enderby Land (lat. 65°48' S., long. 53°16' E.);

180-209 meters; at 200 meters, temperature —1.77° C, salinity 34.24%o; January 24,

1930 [John, 1939] (4, B.M.; 4, Australian Mus.).

B.A.N.Z.A.R.E. station 105; off MacRobertson Land Gat. 67°46' S., long. 67°03'

E.); 163 meters; February 13, 1931 [John, 1939] (5, B.M., 6, Austrahan Mus.).
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B.A.X.Z.A.K.E. station 107; off MacRobertson Land (lat. 66°45' S., long. 62°03'

E.); 219 meters; Febniury 16, 1931 [John, 1939] (11, B.M., 36, AustraUan Mus.).

Geoffraphical ranj/e.—Confined to the immediate vicinity of the Antarctic conti-

nent and adjacent islands.

Bathymetrical ranf/e.—From 80 to 640 (?731) meters.

Thermal range—Yiom -0.42° to -1.84° C.

//i«/on/.—This species was first described by Dr. Th. Mortensen in 1917 from a

series of 15 specimens brought home by the Swedish South Polar Expedition of 1901-03.

In tlic following year be described it in great detail and suggested for it the new family

Notocrinidae. In 1920 he gave a detailed account of the early stages.

Dr. Torstcn Gislcn in 1924 described and figm-ed a number of structural details

from some of the original specimens.

In 1929 Dr. James A. Grieg recorded and gave notes on a specimen from the South

Shetland Islands, and in the same year the author recorded another from Terra Nova

station 341.

In June, 1937, Dr. D. Dilwj-n John, in a paper on Antarctic comatuhds based

primarily on the Discovery collections, discussed this species and described briefly its

sexual peculiarities and early stages. In his memoir on the crinoids of the Australasian

Antarctic Expedition 1911-14, pubhshed on September 27 of the same J'ear, the author

recorded it from Aurora stations 1 and 3.

In 1938, tiie full Discovery report on the Crinoidea was pubhshed, in which Dr.

John gave additional information on the characters of the species based on the abundant
adult material from the South Shctlands and Ross Sea as well as detailed descriptions of

the pentacrinoid larvae of this species.

The following year, the same author, in reporting on the Crinoidea of the

B.A.N.Z.A.R.E. expedition from the shores of the Antarctic continent, described even
larger specimens than had been taken bj^ the Discovery Investigations and was able to

give an account of the changes that take place with age.

NOTOCRINUS MORTENSENI John •

Figure 1,6

Notocrinus, new species, John, Proc. Linn. Soc. London, 1937, sess. 149, pt.2, pp. 86,88.
Notocrinus mortenseni John, Discovery Reports, vol. 18, 1938, pp.123 (listed), 124, 125, 127, 128, 129,

131, 132 (in key), 194 (localities; description; notes and comparisons); text-figs. 20, a-g, p. 196;
pi. 6, fig. 2; Rep. B.A.N.Z. Antarctic Res. Exped. 1929-1931, ser. B. vol. 4, pt. 6, 1939, p. 191
Oistcd), pp. 209-211 (stations; supplementary description), fig. 7.

Diagnostic features.—The conical or hemispherical centrodorsal is usually lower
than wide, with additional cirrus sockets (except in immature specimens) in the radial
areas between the regular columns; the cu-ri are up to LX in number, ^\-ith up to 40
segments; at an arm length of about 105 mm. they are only 25 mm. long.

Description.—The centrodorsal may be conical or hemispherical, with a bare and
smooth dorsal pole. The proximal border is produced intcrradially into small corners
or low and wide projections. In some of the younger individuals the corners are raised
into ridges free of cirrus sockets; in the others, and in the older ones, they are occupied,
Hke the rest of the centrodorsal, with closely placed cirrus sockets.

The cirri are XXXVIII-LX or more, 21-32, 20-25 mm. long, composed of stout

See also Addenda (p. 836) under 1963.
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segments and strongly curved. The fii-st three segments are short, the fourth or fifth

is as long as broad, and the fifth or sixth to the ninth or twelfth are longer than broad,
less so in old than in j'oung individuals. Those beyond gradually become shorter until

the distal are broader than long. On one of the segments between the sixth and the
fifteenth a small projection appears at the distal end of the dorsal side; this develops
gradually into a strong low keel that occupies nearly the whole of the dorsal side of the

more distal segments. The terminal claw is small, and the opposing spine is not well

developed; when most strongly developed it is more keellike than spinehke. In the

old individual both claw and spine are small. In proportion to the size of the animal the

cirri are much shorter than those of A'', virilis, with but half as many segments, which are

not uniform in length as in that species.

No basals are visible.

The radials and the IBr series resemble those of A'', virilis. The radials are large and
in lateral contact, entirelj- or except at the distal angles. The proximal margin of the

radials is convex: the distal border is broader and concave. The IBri are free laterally

and are narrower distally than proximaUy. A synarthrial tubercle is formed with a

posterior projection from the axillary. The two proximal edges of the IBr2 (axillary)

are nearly straight and the distal edges are concave.

The 10 arms in the largest specimen are 105 mm. long and are composed of about 1 14

brachials. The first brachials are much shorter than, and are slightly incised by, the

second. The two brachials beyond the first syzygial pair, the fifth and sixth, are almost

rectangular and, more especially in the larger specimens, broader than long. Those
beyond as far as the third syzygy are wedge-shaped, almost triangular, and nearly as

long as broad. Distally the brachials become less triangular and more quadrate and,

toward the end of the arms, as long as or longer than broad. Toward the end the arm
becomes zigzag because each brachial bends toward the side from which its pinnule

springs.

Syzygies are numerous. The first is normally between brachials 3+4, but in one

arm of one specimen it is between brachials 11 + 12. The second is usually between

brachials 9+ 10, though it occm-s also between brachials 6+ 7 or 8+9, and between any

two from the tenth to the sixteenth. The third is usually between brachials 14+ 15,

and the distal intersyzygial interval is from 2 to 5 muscular articulations.

The oral pinnules are short and stout, and taper to blunt tips. They are composed

of a smaU number of rounded segments each of which, except perhaps for the fiist, is

slightly longer than broad. Pj is alwaj's heavier and slightly longer than Pj and P3,

which are of the same length. Pi is not entirely free; its first 2 to 4 segments are du-ectly

attached to the disk, and 1 or 2 beyond are connected with the disk by a web of tissue.

The first segments of the other oral pinnules are similarh- attached to the arms by webs

of tissue.

In the j'ounger specimens Pj is 5.5 to 7 mm. long and is composed of 8 to 10 seg-

ments. P2 and P3 are 5 or 6 mm. long with 7 to 10 segments. In the old specimen from

station 1948, P, is 11 mm. long, with 13 segments, and P2 and P3 are 9 mm. long,

with 12 segments. P4 is usually an oral pinnule and is variable even on the different

arms of a single indi\adual. It is usually longer than P2 and P3, though sometimes

of the same length, with 7 to 12 segments. It is sometimes a genital pinnule of greater

length and with more segments.

The number of genital pinnules on one side of the arm in the 9 younger specimens

varies from S to 19, and is 23 in the older specimen. The gonads lie at then- bases as
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in N. ririiis. The first geiiitiil pinnules are longer than the orals, and they gradually

increase inVcngth. The most distal genital and the first of the distal pinnules are the

longest, those 'bevond decreasing in length to the tip of the arm. 1\ is usually the

first genital pinnule; in the younger specimens it is about 8 mm. long with 11 segments,

in tlio old specimen 12 nmi. long with 17 segments. The distal genital pinnules are

12 to 14 mm. long with 17 to 22 segments. The pinnules at the tips of the arms may

be only about 10 mm. long with 9 or 10 segments. The genital and distal pinnules are

composed of round segments the first one or two of which are as long as broad, the others

slightly longer than broad. Their distal edges may be produced into a row of fine

spfnes. The ends of the pinnules are often strongly curved. The dorsal sides of the

last three or four segments are arched.

Side- and covering-plates are well developed along the arm and pinnule ambulacra.

There are two or three pairs of each to every pinnule segment. The side-plates have

a broad base produced distally into a column to the end of which the long and narrow

covering-plate is attached. In the older specimen the bases of the side-plates along

the lower segments of the pinnules are reduced.

Sacculi are very few and inconspicuous, widely and irregularly spaced.

As in N. mrilis, the gonads lie in the angles between the pinnules and the arms.

Only two of the specimens are males, both rather small and probably far from phj^sically

mature. Though they are easily seen from the side the testes are very much smaller

and less conspicuous than those of N. mrilis. They are about 1 or 2 mm. long, triangular,

and lie ^\ith one side along the first two segments of the pinnule and another along the

arm. Regarding the side which runs along the arm as the base, there is near the ape.x

but slightly below it on the inside, a small papilla through which Dr. John assumed

there is a pore for the passage of the spermatozoa to the outside.

The female reproductive organs consist of ovaries and brood pouches as in A^.

virilis. In the youngest specimens the brood pouch does not touch the ovary of the

next pinnule on the same side of the arm. In the older specimen from station 1948 it

does. The ovaries are oval, less than 1 mm. long in the younger specimens, about

1.5 mm. in the older. Each lies at the base of the pinnule, resting against it and the

arm, and is not usually visible behind the base of the pinnule from the outside. The
brood pouch lies in the angle between the arm and the pinnule, separated from the

ovary by a thin septum in which there is a large round pore. Larvae escape from the

brood pouch through a slithke orifice on the inside. The brood pouches are easily

seen from the outside and their walls are so thin that the embryos and the ciliated

bands of the most developed may be seen through them. There are many more,

though much smaller, embryos than in A'', virilis. In the larger brood pouches of the

younger specimens there may be over 30 embryos. One of the lower brood pouches of

the older specimen was dissected out and found to contain no less than 92 embryos.
The embryos vary in size from 0.25 to 0.48 mm. The smallest are globular, and oidy

a little larger than the largest eggs in the ovary. The largest are oval with five broad
bands of cilia; they are fuUy formed larvae at much the same stage of development as

those of A'', mrilis, described by Mortensen, which are four times as long and have no
trace of ciliated bands. Presumably thej- pass on to a free swimming stage before

settling dowTi and changing into pentacrinoid larvae. The older embryos are found in

the distal part of the brood pouch, the younger in the proximal part near the ovary.
One brood pouch may contain every stage between the egg and the fully formed larva.
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Dr. John did not work out the development. The fully formed larva has two circles

of plates, the orals and basals, and at least two infrabasal plates. There are 6 to 8
columnals. Dr. John saw no supplementary terminal plates.

The disk is incompletely plated. There is a close pavement of thin plates com-
pletely, or almost completely, covering the space between the bases of the arm pairs of

the younger specimens. In the older specimen the plates are few and isolated. There
are usually no plates on the small part of the disk to be seen between the two arms of

one pair. On the ventral side of the disk of the younger specimens the plates are

fewer and larger. There are one or two large plates at the oral corners of each inter-

radius, and rows of large plates along the ambulacral grooves. The anal cone is

covered with small plates. The ventral side of the disk of the older specimen cannot
be seen.

In alcohol the younger specimens are of a pale straw color; the cirrus segments
may be all of one color, white or dirty white, or the first sLx or more may be of a darker
color—usually yellow—than the distal; the last three or four, including the terminal

claw, may also be dark in color. The older specimen is dusky.

Notes.—The preceding description is taken from the original one by Dr. D. Dilwyn
John. The larger specimen mentioned, from station 1948, is considerably older than
any of the others, and is as robust as large examples of N. virilis. The radials are

reduced to narrow strips, perhaps ten times as broad as long. The IBr, are in lateral

contact for about half their length; the lateral edges of the distal half bend sharply

inward toward the axillary so that the distal width of these ossicles is about three-fourths

of the greatest proximal width. The arms are shorter but much more massive than in

the other specimens.

When examining the B.A.N.Z.A.R.E. collection Dr. John studied the arrangements

of the cirrus sockets on the centrodorsal more fuUy. He found that there are five

regular double columns of sockets exactly corresponding to those of iV. virilis—that is,

one in each interradius extending from the ventral edge to the bare dorsal pole. The
colmnns approximate to, or meet, one another around the edge of the dorsal pole.

The radial spaces between the columns (which are bare in A'', virilis) are occupied by
other sockets, a single column in smaller specimens, two irregular colmnns in larger

specimens. In older specimens the ventral edge of the centrodorsal is produced into

large wide interradial corners bearing the most pro.ximal cirri of the interradial columns;

the areas bearing those columns are raised above the level of the radial areas of the

centrodorsal. The centrodorsal is a cone with straight, or, more often, slightly convex

sides. Its length is equal to, or slightly greater than, its diameter: it is not so elongated

as in N. virilis. In the largest specimens it is 7 mm. long.

The cirri may be of up to 40 segments.

In some very small specimens which Dr. John took to be the young of this species

there are only 10 columns of cirrus sockets on the centrodorsal. The arms were all

broken but the distance from the apex of the centrodorsal to the first syzygy is about

4.5 mm. One of these specimens has a narrow cu'clet of basal plates, which no other

specimen in the B.A.N.Z.A.R.E. collection showed, although they are present in even

the largest specimens of A'', virilis.

The pinniJes of the larger specimens have more segments than in the Discovery

material as well as being longer. Pi may be of up to 16 segments and 13 mm. long;
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Po niul P3 of up to 14 segments and 10 mm. long; the other pinnules of 30 segments and

18 mm. long.

In most of the specimens the disk between the rays and the arm bases is completely

covered with rather large thin plates. The walls of the pouches containing the repro-

ductive organs are not studded with plates as in A^. virilis; they are thiu and trans-

parent. The largest number of embryos taken from one brood pouch of a female was 45.

Dr. John also noted that the arms taper rapidly froni the base to the tips. The

surfaces of the ossicles of the division series, and of the brachials and pinnulars of

young specimens are uniformly beset with stout triangular spines. Older specimens

arc similarly covered but the spines are shorter and fuier, especially on the more proximal

ossicles, and give rise to a granular appearance.

The B.A.N.Z.A.R.E. took a single pentacrinoid which Dr. John deduced was of

A'', mortenseni. It has only four columnals remaining. The first two are short and

discoidal, the second not so wide as the first. The third is narrower than the second

and al)out half as long as wide. The crown is 4-5 mm. long, the arms being of 11 or

12 brachials and curled in at the ends. The basals are shorter in relation to the radials

tlian they are in far larger pentacrinoids of A'', virilis. The basiradial cup is wide

and with rounded sides, as in young pentacrinoids of A'', virilis. The basals and radials

are of about equal length. The latter are in contact with one another, forming a

complete circlet. Their distal borders are not incised for the articulation of the IBri.

The orals are separated from the radials by narrow strips of naked perisome. The
radianal is an oval plate resting on the posterior oral, and at one point touching

the I Br, of the right posterior ray. There are no pinnules. The ambulacra of the

arms are lined by large plates. The texture of the stereom of all the ossicles is

particularly loose and, as a consequence, their surfaces are very rough and thorny.

Parasite.—Some myzostomes were found on tlie genital pinnules of the types.

Localities.—Discovery Investigations station 1948; east of Clarence Island (lat.

60°49'24" S., long. 52°40' W.); 490-610 meters; January 4, 1937 [John, 1938] (1,

B.M., now selected as the lectotype). Type locality.

Discovery Investigations station 170; off Cape Bowles, Clarence Island (lat.

61''25'30" S., long. 53°46' W.); 342 meters; bottom, rock; at 335 meters, temperature
-0.42° C, salinity 34.477oo; February 23, 1927 [John, 1938] (2, B.M.).

Discovery Investigations station 187; Neumayr Channel, Palmer Archipelago (lat.

64°48'30" S., long. 63°31'30" W.); 259-354 meters; bottom, mud; March 18, 1927
[John, 1938] (1, B.M.).

Discovery Investigations station 190; Bismark Strait, Palmer Ai-chipelago (lat.

64°56' S., long. 65°35' W.); 315 meters; bottom, mud and rock; at 300 meters, tempera-
ture 0.55° C, salinity 34.49°/oo; 100-130 meters; bottom, mud, stones and rock; at
100 meters, bottom temperature —0.31° C, salinity 33.89%o; March 24, 1937 [John,
1938] (2, B.M.).

B.A.N.Z.A.R.E. station 30; off Princess Elizabeth Land (lat. 66°48' S., long.
71°24' E.); 540 meters; December 27, 1929 [John, 1939] (3, B.M.; 5, Australian Mus.).

B.A.N.Z.A.R.E. station 34; off Kemp Land (lat. 66°21' S., long. 58°50' E.); 603
meters; January 6, 1930 [John, 1939] (1, B.M.; 1, Australian Mus.).

B.A.N.Z.A.R.E. station 40; off Enderby Land (lat. 66°12' S., long. 49°37' E.);
300 meters; January 17, 1930 [John, 1939] (2 adults, 1 pentacrinoid lami, B.M.; 3^
Australian Mus.).
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B.A.N.Z.A.R.E. station 41; off Enderby Land (lat. 65''48' S., long. 53°16' E.);
180-209 meters; at 200 meters, temperatm-e —1.77° C, salinity 34.247oo; January 24,
1930 [John, 1939] (1, Australian Mus.).

B.A.N.Z.A.R.E. station 107; off MacRobertson Land (lat. 66°45' S., long. 62°03'

E.); 219 meters; February 16, 1931 [John, 1939] (4, B.M.; 3, Australian Mus.).
Geographical range.—Kno-\\-n only from off the Antarctic continent and the Graham

Land area.

Bathymetrical range.—From 130 (?93) to 603 (?610) meters.

History.—This species was described and figured by Dr. D. Dilwyn John in 1938
on the basis of 10 specimens dredged by the Discovery Investigations.

In the following year the same author was able to amplify his description after

studAang the additional material obtained by B.A.N.Z.A.R.E. on the other side of the

Antarctic continent.

Family APOROMETRIDAE H. L. Clark

Aporometridae H. L. Clark, Mem. Mus. Comp. Zool., vol. 55, 193S, p. 41; Eohinoderm fauna of

Australia, 1946, p. 23 (in key), p. 58 (limited to south and southwestern Australia).

—

Gislen,
Rep. Swedish Deep Sea Exped., vol. 2, Zool., No. 4, 1951, p. 55 (absent below 100 meters).

Apoerinidae (lapsus calami) Hym.vn, The invertebrates, vol. 4, Eehinodermata, 1955, p. 95 (includes

only Apoerinibs, i.e. Aporomelra).

Diagnosis.—A family of the superfamdy Notocrinida including 10-armed species

of small size, with the arms not more than 30 mm. in length; the three kno\vn species

are viviparous with the gonads and marsupia situated on the pinnules at some distance

from the arms; the pinmdes are few, not more than 25 on each side of an arm; the ven-

tral perisome of the pinnules is without calcareous deposits, or carries a few small

spicules; the oral pinnules have all the segments beyond the first longer than broad,

most of them much elongated; and the distal portion of the cirri is flattened ventrally.

Geographical range.—Southern coast of Australia, north to Manning River, New
South Wales, and Fremantle, Western Australia.

Bathymetrical range.—From 9 to 40 meters.

History.—The new family name Aporometridae was used as a heading over the new
genus Aporometra by Dr. H. L. Clark in 193S. Under Aporometra Dr. Clark quoted

from a letter from the author in which he agreed to the validity of the proposed new
genus Aporometra and the necessity of creating a new family Aporometridae, and sug-

gested placing the Aporometridae with the Notocrinidae in the superfamily Notocrinida.

Genus APOROMETRA H. L. Clark

Antedon (part) Bell, Ann. Mag. Nat. Hist., ser. 6, vol. 2, 1888, p. 402, and following authors.

Himerometra (part) H. L. Clark, Mem. Australian Mus., vol. 4, 1909, p. 524.

Ptilomelra (part) A. H. Clark, Mem. Australian Mus., vol. 4, 1911, pp. 781, 783, 786.

Aporometra H. L. Clark, Mem. Mus. Comp. Zool., vol. 55, 1938, p. 41 (diagnosis; type species Himero-

metra paedophora II. L. Clark); Echinoderm fauna of Australia, 1946, p. 58 (characterized by

relatively long and conspicuous cirri; key to species).

Apocrinus (lapsus calami) Htman, The invertebrates, vol. 4, Eehinodermata, 1955, p. 95 (3 species.)

A^ote.—The characters and range of this genus are given under the family Aporo-

metridae, of which it is the only known representative.

The genus Aporometra includes three species which are very closely related to

each other and possibly should be regarded as local races of the same specific type.
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[Note by A.M.C] It is noteworthy that Aporometra is the only viviparous coma-

tuHil genus not known from the Antarctic. Isometra and Phrixometra extend up the

coast of Argentina in deep water but are predominantly Antarctic genera.

Systematic position—The systematic position of the genus Aporometra has not

heretofore been satisfactorily determined. The first species to be described {nnlsoni)

was said to be the representative on the south coast of Australia of Perometra pusilla,

a species belonging to the subfamily Peromctrinae of the family Antedonidae. The

second species (paedophora) was described as a species of Ilimerometra. Both these

species were regarded by the senior author as the young of Ptilometra. These three

genera are about as widely separated as they could be systematically.

Dr. H. L. Clark suggested that the status of his Ilimerometra paedophora and of BeU's

Antedon unlsoni should be reexamined on the basis of numerous specimens of a similar

kind tiiat he had collected in Western Australia in 1929. He was so very kind as to

send me all his specimens from Western Australia, together with his specimens of

Ilimerometra paedophora and two syntypes of Antedon wilsoni borrowed from the British

Museum through the courtesy of Dr. D. Dihvyn John.

Witli practically" all the known specimens referable to species of Aporometra at

hand, the question of its systematic position was examined in the greatest detail.

The necessary dissections were made on the specimens from Western Australia

(Koombana Bay) with which it was assumed the others would agree.

An analj'sis of the characters presented by these specimens, and the conclusions

reached through the study of these characters, follows.

The diameter of the central cavity in the centrodorsal is approximately a third of

the diameter of the centrodorsal at the same level. The central cavity reaches the

apex of the centrodorsal, but its lower half is separated from the upper half by a deli-

cate partition having the upper surface concave, beneath which is a loose spongy filling.

Tlie longitudinal ridges on the sides of the central cavity are unusually high. Shallow

radial pits are present on the ventral surface of the centrodorsal.

The rosette is highly developed, with both the radial and interradial extensions

forming "spoutlike processes." It is relatively thick and is countersunk within the

radial circlet.

The central portion of the radial pentagon is free of calcareous deposits.

The plane of the elements of the joint faces of the radials distal to the transverse

ridge is at right angles to the dorsoventral a.xis and approximately at right angles to

tlic plane of the dorsal ligament fossa, which is parallel to the dorsoventral axis. In
other words, when the radial ring is viewed ventrally the joint face elements distal to

the transverse ridges are at right angles to the du-ection of vision, while the dorsal

ligament fossae, lying in a plane parallel to the dbection of vision, are not visible.

The muscular fossae are small and moderately excavated. The ligament pits are
slightly developed.

The cirrus sockets are arranged in 10 regular columns.
The brachials from about the fourteenth onward are broader than long, remaining

broader than long for some distance out on the arm.
The pro.ximal brachial syzygies are between brachials 3+4, 7+ 8, and 12+ 13,

and the distal intersyzygiul interval is usually 2, sometimes 3, muscular articulations.
The pinnules are rounded dorsally and are not prismatic. Sometimes when dry

the lower segments of the earlier pinnules give the impression of having a fine mid-
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dorsal ridge, but this appears to be an optical effect due to a slightly increased density
of the calcareous deposit in this region. The texture of the segments of Pj is finer,

more dense, and more uniform than that of the segments of the other pinnules so that
the segments appear smoother with a regularly and evenly convex dorsal surface.

The pinnides beyond P, are composed of broad, thin, short segments which are not
more than half again as long as broad even in the slender distal pinnules, and are only
slightly, if at all, constricted centrally. The first two segments of the pinnules are not
broadened.

The disk is completely enclosed in a continuous pavement of small dehcate plates.

The ambulacral deposits in the pinnules, when present, consist of small and very
slender needlelike spicules.

Fhst of all it is necessary to determine whether Aporomeira should be referred to

the Oligophreata or to the Macrophreata on the basis of the characters used in the
differentiation of these groups. These characters are given in volume 1, part 3, pp. 69
and 71.

The cavity in the centrodorsal is moderately large, not so large as in most of the

Macrophreata, though larger than in the majority of the Oligophreata. Only the upper
half is occupied by the chambered organ and associated structures, the lower half being

occupied by a spongy calcareous filling. This secondary restriction of the volume of

the central cavity of the centrodorsal suggests relationship with the Oligophreata rather

than with the Macrophreata.

The rosette is vmusually well developed and is of the type characteristic of the

Oligophreata.

The central portion of the radial pentagon is entirely open, with no calcareous

deposit, as in the Macrophreata; but this condition is also characteristic of certain

types in the Ohgophreata, as for instance the Tropiometridae.

The plane of the muscular fossae, although ciu"ving upward distally, makes a very
considerable angle with the dorsoventral axis, as in typical Oligophreata.

The joint face elements of the articular faces of the radials distal to the transverse

ridge are moderately excavated, meeting in the median line at an angle of much more
than 90° as in the Oligophreata.

The brachials are broader than long until far out on the arm as is characteristic

of most of the Oligophreata, in contrast to the majority of the Macrophreata.

The syzygies are regularly and closely spaced, a characteristic feature of most small

comatulids with 10 arms, especially in the Macrophreata. The spacing of the thi'ee

earliest syzygies is, however, unique. The closest approach to it is seen in the very

small Microcomatula mortenseni (part 3, p. 287), belonging to the Oligophi'eata, in which
the syzj-gies are between brachials 3+4, 8+ 9, and 12+ 13, and distally at intervals of

2 muscular articulations. This distribution differs from that found in Aporometra

only in the position of the second syzygy, between brachials 8+ 9 instead of between

brachials 7+ 8. In the very small Antedon (formerly Compsometra) parmflora and. A
longicirra, belonging to the Macrophreata, syzygies occur between brachials 3+4,
9+10, and 14+15, and distally at intervals of 3 muscular articulations. In \*iew of the

general miiformity of the distribution of the syzygies in the Macrophreata and the

variability in the Oligophreata, and in view of the fact that the nearest approach to

the conditions in Aporometra is found in Microcomatida, the spacing of the syzgies may
be regarded as suggesting relationship with the Oligophreata.
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The piniuiles are not prismatic. With their short and broad segments witliout a

central constriction, of which tlic fii-st two are not broadened, they resemble most closely

the pinnules of certain of the Oligophreata.

Completely plated disks occur only in the Oligophreata; the completely, though

thinly, plated disk of Aporometra therefore suggests reference to this group. The

spicules along the pinnule ambulacra are not distinctive. Very simUar spicules occur

both in the Macrophrcata (Antedon petasus, part 2, fig. 786, p. 366) and in the Oligo-

phreata iCyllometra manca [albopurpurea], part 2, fig. 777, p. 366). Such spicules are,

however, more frequently found in the Oligophreata than in the Macrophrcata.

From this analysis it would appear that Aporometra finds its proper place in the

suborder Ohgophrcata.

Confirmation of this allocation is seen in the general structm-e of the centrodorsal

with its 10 columns of cirrus sockets, but with the surface not divided into radial areas.

Centrodorsals of the same general natiu-e are seen in Asterometra macropoda (part 1,

figs. 189, 190, p. 235), Sliremeira arachnoides (part 1, fig. 205, p. 239), and Crinometra

concinna (part 1, fig. 206, p. 239). The centrodorsals of the few species in the Macro-

phrcata in which the cirri are arranged in 10 columns are quite different.

Additional confirmation is seen in the chri which in general resemble those of Ptilo-

melra except that they are more or less flattened dorsoventrally at the tip. Broadening

of the cirri occurs elsewhere only in the family Colobometridae, though here the

broadening is usually confined to the pro.ximal portion.

The relationships of Aporometra within the suborder Oligophreata remain to be

determined. Since the proximal pinmdes bear no comblike structure at the tip it

can not belong to the Comasterida, and since the pinnules are not prismatic it can not

be assigned to the Tropiometrida. The onlj- other superfamily in this suborder is the

Mariametrida.

The superfamily Mariametrida corresponds roughly to the genus Himerometra as

it was understood in 1909 when Dr. H. L. Clark first described Himerometra paedophora.

So his reference of the new species to this genus, with the reservations that he gave, was
quite justified.

At that time the families, genera, and species now grouped in the Mariametrida
were very imperfectly understood, and it was not at all unnatural that paedo2)hora

should have been considered as belonging to that assemblage.

As it is understood at present the supcrfamdy Mariametrida includes the families

Zygometridae, Eudiocrinidae, Ilimerometridae, Mariametridae, and Colobometridae.

The entire absence of any suggestion of a dorsal crest on the oral pinnules, even on their

bases, and the more or less conical centrodorsal on which the cirri are arranged in ten

regidar columns, prevent the reference of Aporometra to any of these families.

The structure of the centrodorsal in Aporometra resembles that of the centrodorsals

found in several genera and species in the families Asterometridae, Thalassometridae,
and Charitometridae of the superfamily Tropiometrida. The cirri also suggest those

in certain species of Asterometridae, Thalassometridae, and Ptilometridae, though
possibly they may more properly be compared with the cirri of some of the genera of

the Colobometridae which are, at least in the proximal portion, similarly broadened.
The broadening of the cirri at the tip in Aporometra is, however, unique, as is also

the structiu-e of the articular faces of the radials, of the rosette, and of the very broad
and thin pinnide segments.
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In some respects Aporometra bears a certain resemblance to some of the species

in the Mariametrida, and in others to some of the species in the Tropiometrida. Yet
the correspondence in no case amounts to identity of structiu-e, and besides Aporometra
presents some features that are quite unique. Thus while Aporometra belongs to the

suborder Oligophreata it can not be assigned to any of the superfamilies within that

suborder.

It remains to be seen whether any other comatuhd type may be considered as

closely related to Aporometra.

The kind of centrodorsal characteristic of Aporometra, with 10 columns of cirrus

sockets but with the surface not divided into radial areas, is foimd m Notocrinus. That
genus also has the pinnules with no trace of carination and composed of extraordinarily

short segments not longer than broad, and has a completely plated disk. The radial

articular faces of Aporometra and Notocrinus are in general similar, though differing in

details. Those of Aporometra are low and the elements on either side of the transverse

ridge lie in planes approximately at right angles to each other, while those of Notocrinus

are much higher and the elements on either side of the transverse ridge are in practically

the same plane. Both Aporometra and Notocrinus are viviparous.

Dr. Torsten Gislen in 1924 made Notocrinus the type of a new subtribe, Noto-
crinida, of the Thalassometrida, which is essentially the equivalent of the Tropiometrida

as herein understood. The subtribe Notocrinida he divided into two sections, one

including forms with the side- and covering-plates moderately developed, the brachials

and pinnules rounded, and gonads in the arms—the family Notocrinidae; and the

other including forms with the side- and covering-plates well developed, brachials and
pinnules prismatic (triangular in cross section), and gonads in the pinnides—the family

Asterometridae (Asterometra and Pterometra).

The afBnities of the family Asteromietridae appear to the present author to be

wholly with the families Ptilometridae and Thalassometridae in the Tropiometrida,

and they may be omitted from further consideration in this connection.

The most satisfactory disposition of the Notocrinida would seem to be to consider

it as a superfamily within the Oligophreata equivalent to and on the same basis as the

Comasterida, Mariametrida, and Tropiometrida, and to place within it two families,

Notocrinidae and Aporometridae, including Notocrinus and Aporometra respectively.

[Note by A.M.C] In spite of the fact that two such experienced workers on

crinoids as Dr. Gislen and Mr. Clark have linked the family Notocrinidae, distinguished

bj?^ the extraordinary axillary gonads, with one or another family of comatulids with

gonads, as usual, on the pinnules, I cannot think that this is justified. The Aporo-

metridae appear to me to have no more in common with the Notocrinidae than they

do with any other comatuhd family, in fact less if due weight is given to the difference

in the gonads.

History.—The genus Aporometra was established in 193S by Dr. H. L. Clarlv who
gave a full diagnosis and listed Himerometra paedophora H. L. Clark as the ty]5e species.

In addition to Himerometra paedophora he included in the new genus Antedon ivilsoni

Bell and the new species Aporometra occidentalis. A key showing the interrelationships

of these three species was given.

To this picture, no additions of note were made by Dr. H. L. Clark in his compre-

hensive work on Australian echinodcmis in 1946.
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KEY TO THE SPECIES OF APOROMETRA

o'. Longest cirrus segments up to half again as long as broad (Port Phillip, Victoria).

wilsoni (p. 28)

a'. Longest cirrus segments not longer than broad.

6'. Cirri with 25-35 (usually 28-30) segments, of which most are about as long as broad (New South

Wales; 40 meters) -- paedophora (p. 24)

b*. Cirri with 39-61 (usually 40-50) segments, of which the longest are from half again to twice as

broad as long (Koombana Bay to Fremantle, Western Australia; 9-18 meters).

occidentalis (p. 32)

APOBOMETBA PAEDOPHORA (U. L. CTark)

[see vol. 1, pt. 2, fig. 939 (p. 549), and pi. 37, figs. 1228-1230]

Himeromelra paedophora H. L. Clark, Mem. Australian Mus., vol. 4, 1909, p. 524 (description and

comparisons; description of the pentacrinoid young; discussion; off Manning river, New Sout^"

Wales, 22 fathoms), pi. 47, figs. 4-10.—A. H. Clark, Mem. Australian Mus., vol. 4, 1911, p. 78^

(in synonymy of Plilomelra mullerf), p. 785 (young of Plilomelra mulleri; description and discus-

sion); in Michaelsen and Ilartmeycr, Die Fauna Siidwest-Australiens, vol. 3, Lief. 13, Crinoidea,

1911, p. 462 (young of Pliloinetra mulleri; discussion, and comparison with similar young of

P. macronema [= A. wilsoni] here described); Crinoids of the Indian Ocean, 1912, p. 189 (in

synonymy of Plilomelra mulleri).—H. L. Clark, Biol. Results Fishing Exper. F.I.S. Endeavour,

1909-14, vol. 4, pt. 1, 1916, p. 24 (possibly the same as Antedon wilsoni; perfectly sure it is not a

Plilomelra and has no near relationship with that genus).

—

Gisl£n, Zool. Bidrag Uppsala, vol. 9,

1924, p. 281, footnote 1.

Anledon wilsoni (part) A. H. Clark, Mem. AustraUan Mus., vol. 4, 1911, p. 715 (young of Plilomelra

macronema or of P. mulleri [= australis]), p. 718 (records).—H. L. Clark, Biol. Results Fishing
Eyper. F.LS. Endeavour, 1909-14, vol. 4, pt. 1, 1916, p. 24 (possible that this is the same as
Himeromelra paedophora; perfectly sure the latter is not a Plilomelra and has no near relationship
with that genus).

Plilomelra mulleri (part) A. H. Clark, Mem. Australian Mus., vol. 4, 1911, p. 783 {Himeromelra
paedophora the young of this species), p. 786 (description and discussion).

Plilomelra mulleri (part) A. H. Clark in Michaelsen and Hartmeyer, Die Fauna Sudwest-Australiens,
vol. 3, Lief. 13, Crinoidea, 1911, p. 462 (Himeromelra paedophora the young of this species);
Crinoids of the Indian Ocean, 1912, p. 189 (Himeromelra paedophora in synonymy) ; U.S. Nat.
Mus. Bull. 82, vol. 1, pt. 1, 1915, figs. 90, 91, p. 149.—Mortensen, Studies in the development
of crinoids, 1920, p. 4 (young carried on the cirri [error for pinnules]).

Himeromelra paedophora Mortensen, Studies in the development of crinoids, 1920, p. 60, footnote 39
(possible care of brood).

Aporomelra paedophora H. L. Clark, Mem. Mus. Comp. Zool., vol. 55, 1938, p. 42 (in key);
Echinoderm fauna of AustraUa, 1946, p. 58 (in key), p. 59 (still only a single record from New
South Wales).

Diagnostic Jeatures.—Most of the ciiTus segments are about as long as broad.
The arms are about 20 mm. long, and the cirri are VII-IX, 25-35 (usually 28-30).

Description.—The centrodoi-sal is thick-discoidal, with the cirrus sockets in a
single marginal row.

The cirii are \ai-IX, 25-30. The first two segments are about t^^^ce as broad as
long, the third is somewhat longer, and the fourth and follo^ving are about as long as
broad. The segments in the outer half of the cirri have the pro.ximal edge of the dorsal
half cut a^yay and are somewhat compressed dorsally, being almost carinate on some
of the cirn. The penultimate segment bears a prominent opposing spine which is

termmally situated and reaches in height about half the ^^-idth of the segment bearing
It. The cirn are comparatively thick at the base and taper graduaUy until about the
fourth segment after which they remain of the same width.

The ends of the basal rays are visible as slight tubercles in the angles of the calyx.
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The radials are prominent, strongly concave anteriorly, and somewhat produced
in the interradial angles. The IBpi are oblong, twice as broad as long, with the lateral

edges straight. The IBr2 (axillaries) are broadly pentagonal, about half again as long

as the IBri, with the distal angle rounded and the lateral edges straight, continuing

distally the lateral edges of the IBri. In hfe the IBr series are probably Just in apposi-

tion, but the component segments are sharp edged and not laterally flattened.

The 10 arms are about 20 mm. long. The brachials are mostly wedge-shaped
and about as long as broad, rounded dorsally and with no trace of carination; the first

two brachials are sHghtly larger than the others.

Syzygies occur between brachials 3+4, 7+ 8, and usually 11 + 12 (sometimes 9+10
or 10 + 11), and distally at intervals of usually 2 muscidar articulations, though fre-

quentty one syzygial pair immediately follows another.

P], P2, and P3 are small and weak, very short, equal in length to a syzygial pair and

one other brachial, composed of five segments of which the first is about as long as

broad and the remainder are rather longer than broad. These pinnules taper gradually

from the base to the tip. Pi and the pinnules following are about half again as long and

much stouter, composed of about seven segments of which the first two are short and

the remainder are rather longer than broad; the first three segments are stout, the

pinnule tapering rather sharply from that point to the tip. The segments are rounded

dorsallj', but are rather sharply convex.

The sacculi are large and closely set along the ambulacra.

The color is light purple, the perisome deep purple.

There is no trace of an ambulacral skeleton.

The preceding description was drawn up from the type specimens which Dr. H. L.

Clark courteously permitted me to study during a visit to Cambridge.

In two syntypes, immatm"e but with nmnerous pentacrinoids, mostly j'oung, the

cirri have 32 or 33 segments the longest of which are not quite so long as broad; Pi has

7 segments.

Young individuals.—Dr. H. L. Clark said that in the earliest free-swimming stage

he found the arms are about 7 mm. long and have about 9 pinnules on each side.

Distinct syzygies are present between brachials 3+4, 7+ 8, and 11 + 12, but in the re-

maining 16 to 18 brachials syzygies have not as yet developed. Pi has only 4 or 5 seg-

ments, but is somewhat stouter than the pinmdes succeeding. There are VI cirri,

each with about 30 segments. The basals can no longer be distinguished, and the orals

are reduced to a few large irregular fragments in each interradius of the disk.

Notes.—Dr. H. L. Clark originally described this species under the name of

Himerometra paedophora in the following terms.

The centrodorsal is small and discoidal with the cirrus sockets arranged in a single

row.

The cirri are X-XV, 25-35 (usually 28-30). The fu-st four basal segments are

broader than long, but the segments succeeding are about as long as broad. The seg-

ments are all smooth, or nearly so, until near the tip of the cirri, where a slight longi-

tudinal keel is barely developed on the dorsal side of each segment. In some cases

this keel gives rise to a slight spine, but even on the penultimate segment no conspicuous

spine is found. The terminal claw is short and blunt.

The radials are barely visible. The elements of the IBr series are not at all swollen

or peculiar in any way. The IBr, are much broader than long, narrower prox-imally
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tlmii dislally, porfectly smooth, and distinctly separated from each other. The IBrj

(axilhuies) tivo much hroadcr than long, smooth, wath the lateral edges very short

and the distal edges slightly concave.

The 10 arms are 17 to 19 mm. long. The first brachials are broader than long with

the outer edge somewhat longer than the inner, the inner edges of adjacent fust

brachials touching each other, at least proximally. The second brachials arc similar,

but the distal margin is not so straight. The fii-st sj'zygial pair (composed of bracliials

3+4) is about as long as broad, with the two component elements equal and discoidal.

The brachials following are more or less oblong, with the outer and inner sides usually

differing slightly in length. M\ the brachials are smooth and rounded dorsally, and not

only do they not overlap, but they arc scarcely in contact except at the sj'zygies.

Syzygies occur between brachials 3+ 4, 7+ 8, and 11+ 12 (rarely 10+11), and dis-

lally at intervals of 2 (or more commonly one) muscular articulations.

The pinnules are rather few, from 12 to 15 on each side of an arm, and are widely

spaced owing to the length of the brachials and the frequent syzygies.

Pi is stout, 2.3 mm. long, and is composed of 7 smooth and semicylindrical seg-

ments. The fu-st two segments are about as broad as long, the third, foiu-th, and fifth

are longer than broad, and the terminal segment is minute and blunt.

P2 is verj' short, about 1 mm. long, with only 4 segments. The pinnules succeeding

arc less stout and are composed of 8 to 14 segments of which the basal ones are large,

but onl}^ a little expanded laterally.

Sacculi are abundant and large, expecially on the distal pinnules, but there are

very few on the disk. Wlien dry, the disk shows many small calcareous plates, largest

and most conspicuous beside the ambulacral furrows and around the base of the anal

tube, which is about as long as half the diameter of the disk or longer. The oral surface

of the arms and pinnules seems to be free from plates.

The color of the skeleton is verj^ light brown, that of the soft parts and sacculi very

dark brown. In the terminal half of the cirri more or fewer of the segments are dorsally

marked, or strongly tinged, with purple.

This description was based upon 23 specimens from off Manning river. New South
Wales.

Remarks.—Dr. H. L. Clark said that he placed this interesting species in the genus
Himerometra only after considerable hesitation, on account of its small size, the ab-
sence of any swelling or convexity of the IBr scries, and the very small number of

curi. He noted that it resembles Oligometra in many respects, but the large number
of cirrus segments distinguishes it from the species of that genus. It seemed to him
better to include it in the large and somewhat heterogeneous gi-oup Himerometra (in

the sense in which it was understood in 1909) rather than to modify the definition of
a smaller, natural group like Oligometra.

He remarked it might be thought that we have here sunply a young form of
Ptilometra, especially as these specimens occur only with the adidts of that genus.
Fortunately, however, there are young specimens of Ptilometra {miilleri) in the collec-
tion as small as the larger specimens of paedophora, and it is possible, therefore, to
show that the two are not even nearly aUied forms. The conical centrodorsal, the
long cirri, and the crowded prismatic pinnules distinguish the Ptilometras at a glance.
Moreover, it should be noted that pcntacrinoid larvae were not present on the pin-
nules of any undoubted Ptilometra miilleri, even among those from Thetis station 28.
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He said it was difficult for him to believe that the smallest Ptilometras, too young
to have assumed any of their characteristic generic or specific features, should be
the only ones that are breeding.

He noted in conclusion that while he was perfectly sure these comatulids are

not Ptilometras, at the same time he was very much in doubt as to their real syste-

matic position. He thought it most unlikely that they are really Himerometras, but
he did feel reasonably sure that they belong in the family Himerometridae.

In 1911 the author referred Ilimerometra paedophora to Ptilometra mulleri, of

which he stoutly maintained it was sunply a young form. He said that the straight

sides of the elements of the IBr series, the tapering cirri, and the uniformity of the

pro.ximal pinnules, together with the perisomic plating, especially on the pinnules,

seen in the larger specinaens, the distribution of the syzygies, and the abundance
and large size of the sacculi, as well as the very characteristic musculature, show
conclusively that these specimens can not be any species of Himerometra, young or

old, but that they must belong to the genus Ptilometra. He remarked that if one
can for the moment overlook the obsolescence or absence of carination on the outer

part of the arms and on the pinnules—a character always late in making its appear-

ance—the relationship is at once evident.

In answering Dr. H. L. Clark's argimients the author said that it is rarely the

adults of any species which bear pentacrinoid young upon their pinnules or cirri, but
usually young ones. The free swimming young always drift to leeward of the parents

before settling down. At the next breeding season another brood drifts over to the

place occupied by the brood of the preceding season and settles down upon it. Thus
it is that while young comatulids often bear pentacrinoids, they are very rarely found

on the fully grown. He noted that there are some nice examples of this in the Museum
of Comparative Zoology at Cambridge, where the cirri of some young specimens of

Comactinia meridionalis bearing pentacrinoids are preserved, and he said he had seen

some scores of additional cases of the same thing.

The author remarked that the comatulids change from their comparatively imde-

veloped post-pentacrinoid condition to the perfect form very quickly. This is accom-

panied by a rapid development of Pj and the pinnules immediately succeedmg; a

great increase in the width of the pinnulars and the brachials, so that the pinnules

appear much closer together and the brachials shorter; and, in species with long

cirri, by a rapid (distal) addition to the cirrus segments, the added segments as they

appear becoming progressively more and more developed. In the Thalassometridae

and in the Tropiometridae the carination of the brachials and pinnules is never present

in the very young, but is rather suddenly assumed at an early stage—a graphic re-

capitulation of this may be observed in any regenerating specimen.

Dr. H. L. Clark, accordmg to the author, failed to mention a single character

by which his paedophora can be distinguished from the young of Ptilometra mUlleri

as predicated from the facts known in regard to the young of related species, and

as we have now been able to study a specimen exactly intermediate between the

paedophora stage and the adult condition there seems to be no escape from "the

conclusion I had arrived at, and communicated to him, when Dr. Clark fu-st showed

me his paedophora, namely, that paedophora is nothuig but the young of Ptilometra

mulleri, the sacculi, the broad IBr series and first two brachials, the syzygies, and

556-022—67 i
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the ambulucral plating of the larger specimens preventing its reference to any species

outside of that genus."

For about 25 years the question of the true systematic position of paedophora

remained unsettled, the author maintaining that it is simply a young form of Ptilometra

mulleri, and Dr. H. L. Clark insisting that, whatever it is, it certainly is not related

to Ptilometra.

The author at the time of this writing (about 1937) admits that Dr. Clark's con-

tention is correct, that paedophora is a species very widely different from Ptilometra.

LocaliU/.— Thetu station 28; off Manning river. New South Wales, Australia;

40 meters; fine gray sand; 1898 [H. L. Clark, 1909, 1938, 1946; A. H. Clark, 1911,

1912, 1915, 1921; Gisldn, 1924] (23, M.C.Z., 376).

History.—This species was described by Dr. H. L. Clark under the name of

Himerometra paedophora in 1909. In 1911 it was redescribed and determined as a

young form of Ptibrmetra mvlleri by the present author. In subsequent references it

was treated as a sj-nonym of Ptilometra mulleri.

In 1938 Dr. H. L. Clark referred it to his new genus Aporometra, of which he made
it the type, a disposition in which, as stated by Dr. Clark, the author concurred.

APOROMETRA W7LSONI (Bell)

Figure 2

Anledon wilsoni Bell, Ann. Mag. Kat. Hist., ser. 6, vol. 2, 1888, p. 402 (Port Phillip, Victoria).

—

P. H. Carpenter, Proc. Roy. Soc. Victoria, new ser., vol. 2, 1890, p. 1.35 (Port Phillip).—A. 11.

Clark, Mem. Australian Mus., vol. 4, 1911, p. 718 (young of Plilometra mulleri), p. 781 (in

synonymy of PUlometra macronema) ; in Michaelsen and Ilartmeyer, Die Fauna Siidwest-Aus-
traliens, vol. 3, Lief. 13, Crinoidea, 1911, p. 462 (identity); Crinoids of the Indian Ocean, 1912,
p. 189 (in synonymy of PUlometra macronema); Smithsonian Misc. Coll., vol. 61, No. 15, 1913,
p. 42 (in synonymy of Plilomelra macronema).—K. L. Clark, Biol. Results. Fishing Exper. F.I.S.
Endeavour, 1909-14, vol. 4, pt. 1, 1916, p. 24 (possible that this is the same as Himerometra
paedophora; perfectly sure the latter is not a Ptilometra and has no near relationship with that
genus); Mem. Mus. Coinp. Zool., vol. 55, 1938, p. 42 (discussion; identity).

Nanomelra wilsoni A. H. Clark, Smithsonian Misc. Coll., vol. 50, pt. 3, 1907, p. 349 (listed).
Plilomelra macronema (part) A. II. Clark, Mem. Australian Mus., vol. 4, 1911, p. 781 (Antedon

wilsoni in synonymy)
; in Michaelsen and Hartmeyer, Die Fauna Stidwest-Australiens, vol. 3,

Lief. 13, Crinoidea, 1911, p. 462 (Antedon wilsoni a synonym); Crinoids of the Indian Ocean,
1912, p. 189 (same); Smithsonian Misc. CoU., vol. 61, No. 15, 1913, p. 42 (record of Bell's types
of Antedon vnlsoni).

Plilometra mulleri (part) A. H. Clark, Mem. Australian l\Ius., vol. 4, 1911, p. 785 (Port Phillip),
p. 786 (description of the specimen).

Aporometra wilsoni H. L. Clark, Mem. Mus. Comp. Zool., vol. 55, 1938, p. 42 (in key); Echinoderm
fauna of Australia, 1940, p. 58 (in key), p. 59 (stUl known from single record at Port Phillip,
Victoria of Bell, 1888).

Diagnostic; Jeatures.—The longest cirrus segments are distinctly longer than broad
and may be just over half as long again as broad. The arms are up to at least 30 mmm length and the cirri, which are X-XX, ^Nnth up to 47 segments, are only a httle
shorter than the arms, up to 25 mm. long.

Description [modified by A.M.C.].—The ccntrodorsal is discoidal, ^"ith the broad
dorsal polo flat or slightly convex. The cirrus sockets are arranged approximately in
ten columns of one or two each, there being two columns in each radial area. The
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dorsal pole is clearly marked with several hollows which are presumably obsolete

cuTus sockets.

The cirri are X-XX, 35-47 (usually 35-40), from 15 to 25 mm. long. In the largest

syntype the first segment of the peripheral cirri is broader than long, the second is

nearly as long as broad, the fourth to the tenth are just under half again as long as

broad, and those following decrease slowly in length, the last 15 to 20 being slightly

broader than long, or about as long as broad. In the middle portion the cirri are

circular in cross section, but on the last 10 to 20 segments the dorsal surface becomes
broadly flattened and develops a number of strong longitudinal striations. This por-

tion of the cirrus is exceedingly flexible and is capable of being coiled into a spiral,

whereas the proximal two-thirds is more rigid and usually straight in the preserved

specimens. In the specimens with arm length 25 mm. or less, the segments are propor-

tionately longer and the longest may be over one and a half times as long as broad.

The radials are short with the distal border strongly and evenly concave, and are

about three times as long interradially as in the midradial line. They are completely

joined uiterradially. The IBri are nearly three times as broad as the median length,

with the lateral borders produced and the lateral edges straight and parallel; the distal

border is straight or shghtly and evenly concave. The IBrj (axillaries) are 5-sided,

and are nearly or quite twice as broad as long. The two lateral sides are about half

as long as the median length and are parallel, continuing the parallel sides of the IBri.

The proximal border is slightly convex, following the curvature of the distal border

of the IBri, and the two distal sides, which are sUghtly concave, make with each other

an angle of about 90°. The straight sides of the division series extend in a shght

lateral flange.

The 10 arms are up to 30 mm. long. The proximal brachials are nearly rectangular

in dorsal view ^\'ith the proximal and distal sides almost parallel.

Syzygies usually occur between brachials 3+4, 7+ 8, and 12+ 13, and distally

at intervals of two muscular articulations, but the second and third are variable in

position.

Pj is up to 6.0 mm. long, rather stout basally but evenly and graduallj' tapering

to a fine point. It is composed of 8 to 10 segments of which the first is about as long

as broad, the second is somewhat over twice as long as broad, and those following are

nearly or quite four times as long as broad; the ventrolateral ends of the distal borders

of the segments are slightly produced. In a specimen of arm length 15 mm., Pi is 2.0

mm. long with 7 segments.

P^ is similar but more or less smaller and shorter, often very short, with 6 or 7

segments.

P2 is the first genital pinnule. It is up to 3.0 mm. long, with 10 to 16 segments,

more slender and much more flexible than Pi; most of the segments are about twice as

long as broad and very slightly constricted centrally.

The genital pinnules extend as far as P]2 in the largest sjmtype. The marsupia

of the females are on the aboral sides of the pinnules. Each of the foiu- opened contained

only one or two embryos in process of development.

The distal pinnules are rather abruptly longer than the genital pinnules, 3.7 mm.
long; they are composed of 16 segments, mostly about twice as long as broad and slightly

constricted centrally, the terminal bearing a number of sharp recurved spines dorsally,
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Figure 2.

—

Aporomttra wilsoni (Bell), syntype, B.M., 93.7.8.8: a, Diagonal view of centrodorsal

and proximal part of postradial series; b, peripheral cirrus; c. Pi; d, Pj; e, spicules from pinnule

ambulacra.

and the one preceding being much roughened dorsally. Some of the ambulacral spicules

are illustrated in figure 2.

The species is viviparous as H. L. Clark found to be the case in A. occidentalis.

The more advanced embryos have reached the stage shown by Mortensen in Isometra

vimpara, illustrated in his work of 1920 (pi. 22, figs. 6-8) on crinoid development.

No ciliary bands can be seen.

Notes.—Ji specimen from Port Phillip in the Australian Museum has the 10 arms
25 mm. long. The cirri, which are XI, two to each radial area excepting in one case

where there are three, are from 28 to 33 mm. long.

The dements of the IBr scries resemble those of Ptilometra macronema. They
and the first two brachials have the lateral edges perfectly straight and somewhat
produced into a narrow flange-like border by which they are in lateral apposition. A
broad sj'narthrial tubercle is just beginning to develop.

The arms are rounded dorsally with no trace of carination. The pinnules are

rounded and not prismatic, though the larger show traces of a prismatic condition in

the basal segments. The marginal lappets of the pmnule ambulacra are calcified.
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Syzygies occur between brachials 3+4 and 7+ 8, and distally at intervals of two
muscular articulations.

[Note by A.M.C] This species appears to me notable for the relatively large

size of the cirri which are almost equal in proportions to the arms; also since the brachial

jomts are only a little oblique the resemblance between cirri and arms is heightened.

The cirri are very firmly attached to the centrodorsal and if a break occurs it seems to

be between the first and second cutus segments. The niunber of cirri does not neces-

sarily increase with size, as can be seen from table 1.

Table 1. -Measurements of li synlypes of Aporometra wilsoni (Bell)

in the British Museum (Natural History)
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APOBOMETBA OCCIDENTALIS H. L. CTark

Iriee vol. 1, pt. 1, fig. 92 (p. 151); pt. 2, fig. 205 (p. HI)]

Ptilometra macronema (part) A. H. Clark in Michaelsen and Hartmeyer, Die Fauna Sudwest-Aus-

traliens, voL 3, Lief. 13, Crinoidea, 1911, p. 461 (smaU specimens from Koombana Bay, 14^-18

meters).

Aporomclra ocndentalis H. L. Clark, Mem. Mus. Comp. Zool., vol. 55, 1938, p. 42 (in key), p. 43

(description; Koombana Bay, Bunbury, 5-8 fathoms), p. 45 (Garden Island); Echinoderm fauna

of Australia, 1940, p. 58 (in key), p. 59 (common at Koombana Bay and Garden Island, Fre-

mantle. Western Australia).

Diagnostic features.—The longest cirrus segments are from half again to twice as

broad as long. The arms are 25-30 (usually about 25) mm. long, and the cirri are XX,
39-61 (usually 40-50), from 20-27 (usually about 25) mm. long.

Description.—The centrodorsal varies from low hemispherical to a broadly rounded

truncated cone, and from nearly twace as broad as high to about as high as broad.

The cirrus sockets are arranged in 10 columns of 3 or 4 each. The columns may be

closely crowded \\nth the sockets all more or less angular, or the two uppermost sockets

in each radial area may be separated in the midradial line by a bare shghtly depressed

area. The cirrus sockets are deep with sharply sloping sides and a large shghtly reni-

form central fulcral ridge about twice as broad as high with an oval central perfora-

tion, the central fulcral ridge being separated from the sloping sides by a depressed

bandhke area.

The cirri are XX, 39-61 (usually 40-50), from 20-27 (usually about 25) mm.
long. The first two segments are somewhat over twice as broad as long, the second

slightly longer than the first, and the third and following are about twice as broad as

long, in the terminal third of the cii-ri becoming slightly shorter. The cirri taper

slowly from the base to the distal fourth, thence slightly more rapidly to the tip. The
segments in the terminal fourth are broadly flattened dorsally so that when viewed

from the end they are much broader than high, ventrally strongly and evenly convex,

dorsally onlj' very slightly convex and here roughened with 8 to 12 fine parallel glassy

narrow, more or less irregular and sometimes branched or anastomosmg, longitudinal

ridges similar to those on the ventral and lateral surfaces. The dorsal surface of the

antepenultimate segment is slightly more convex than that of the segments preceding.

The radials project slightly beyond the rim of the centrodorsal. Their distal

border is slightly concave. The IBri are about three times as broad as the median
length with the lateral bordei-s produced and the lateral edges straight or very slightly

concave and parallel or slightly diverging; the distal edge is slightly concave in the

median third and slightly bowed outward in the lateral thirds. The IBr2 (axillaries)

are broadly rhombic, with broadly truncated lateral angles, and are about twice as

broad as long. The lateral edges are short, from a third to a half again as long as

those of the IBri with which they form a straight hne. The proximal border in the

median third has a broadly rounded convexity incising the distal border of the IBri.

The distal sides are shghtly concave and make with each other an angle of somewhat
more than 90°.

The 10 arms are 25 to 30 (usually about 25) mm. long. The first brachials are

about twice as long exteriorly as interiorly, and about twice as broad as the exterior

length. The second brachials are of about the same size but the distal border is some-
what more obUquo. The first syzygial pair (composed of brachials 3+4) is shghtly
longer interiorly than exteriorly and is about as broad as the interior length. The
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next two bracliials are about twice as broad as the median length and have shghtly

obhque ends. The brachials following, which alternate with sj'z^ygial pairs, are similar,

but the ends become somewhat more obhque. In the outer half of the arm the brachials

are about half again as broad as long.

Syzygies occur between brachials 3+4, 7+ 8, and 12+13, thence at intervals of

two muscular articulations.

There are 17 or 18 pinnules on each side of the arm.

Pi is 7.5 mm. long, with 14 segments, and tapers evenly from a moderately stout

base to a slender but not delicate tip. It is moderately flexible. The fu-st segment is

about as broad as long, with the proximal border rounded. The second is about a

thh-d again as long as broad. The thu'd is somewhat over twice as long as broad.

The fom-th and following are about three times as long as broad. The pinnule is per-

fectly smooth, the segments joining evenly end to end without any production of the

distal ends. From the third onward the segments on the middle of the outer side bear

a narrow roughened line marking the crest of a sHght compression.

Pa is 4.2 mm. long, with 10 segments, resembhng P, but correspondingly smaller

and more slender.

P2 is 3.0 mm. long, with 11 segments, of which the first is about as long as broad

and ^vith the proximal border well rounded, the second is about as long as broad, the

third is about half again as long as broad, the fourth is a little longer, but the fifth is

shorter and only shghtly longer than broad. The following segments are all slightly

longer than broad, though shorter than the fifth. The pinnule is rather stout basally

and tapers evenly and regularly to a rather broad and stout distal portion. The
thu'd to fifth segments support a large ovoid gonad and marsupium, of which the side

toward the base is thick and tough and the side toward the pinnule tip is thin and

dehcate. The third and following segments have a thin but prominent carinate ridge

on the middle of the outer side.

P3 is 3.3 mm. long with 11 segments and resembles P2.

P4 is 3.5 mm. long and resembles P3.

The following pinnules to Pg are similar, the gonad then gradually diminishing in

size and disappearing after Ph.

The distal pinnules are 3.5 mm. long with 12 to 14 segments. The first segment

is about twice as broad as long, the second is about as long as the pro.xhrial width,

broader proximally than distaUy and with shghtly concave sides, and the remainder

are about half again as long as broad. The terminal segment is enlarged and has the

broad dorsal surface armed with 12 to 15 stout recurved spines. The segment preced-

ing is somewhat less enlarged and is armed dorsally ^vith smaller spines or tubercles.

The segment before this is often shghtly enlarged. The distal pinnules are obscurely

and broadly carinate, usually narrowly and sharply carinate on a few of the segments,

or at least part of them. The proximal end of the last segment and the distal end of

that preceding are very sharply oblique, so that the fibers connecting them are very

long, allowing for an unusual amount of motion, and the two preceding articulations

are nearly as flexible.

The disk appears naked on superficial examination, but is in reality completely

covered vdth a continuous pavement of smaU and very dehcate plates that become

more regular and more conspicuous along the ambulacra. On the long anal tube there
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are several longitudinal rows of small plates, with scattered larger plates between

them.

The arabulacral deposits in the pinnules consist, when present, of small and very

slender spicules.

The color in alcohol is brown, varying from very dark to almost whitish. The

cirri may be of the same color as the arms but are usually lighter and often white, in

striking contrast to the arms.

The ventral surface of the centrodorsal is deeply concave in a small, but adult,

individual, less deeply excavated in a larger specimen. The radial areas are moderately

concave, and are separated by low rounded ridges. The central cavity, as viewed

ventrally, is rather small and pentagonal, with rounded angles. From it 10 grooves

run out for about a third the distance to the edge, the outer ends of the radial grooves,

lying on the base of the interradial ridges, being pointed, and those of the midradial

grooves being rounded. The central cavitj' is small, about a third the diameter of the

centrodorsal, and extends downward for only about half its length.

The articular faces of the radials are very low, twice as broad as high or even

broader, and lie at a verj- large angle with the dorsoventral axis. The dorsal hgament

fossa is vcrj' low. The muscular and interarticular ligament fossae of the two sides are

separated by a roimded median groove. The interarticular ligament fossae are low,

their distal border making only a slight angle with the fulcral ridge and running either

slightly upward or slightly downward from the central structures. At the inner end

of the upper edge of the interarticular ligament fossa is a large thick circular boss that

lies in the plane of the central canal and hence extends deep within the muscular fossa.

The muscular fossae arc small and low, scarcely larger than the interarticular

ligament fossae.

Although the radial articular faces arc oligophrcate rather than macrophreate

in their general structure, the}' do not resemble tiiose of any other oligophreate genus.

The rosette is highly developed, with large interradial "spout-like" processes that

extend upward at an angle of about 45° and terminate in a broadly thickened rim.

In the center of the rosette, between these, is a pentagonal area enclosing a narrowly
5-pointed elevation with a raised area at the base of each of the ra3^s. The rosette is

not attached either to the radial pentagon or to the centrodorsal; after removal of the

radial pentagon it remains closing the cavity of the centrodorsal.

Larva.—The skeletal elements of the larva as found in the sacs on the pmnules
are as follows:

There are five large orals, usually all in contact, though the two ventral are often

separated in the midventral line. The orals are stout and evenly curved, without
upturned edges. The plane of the circlet of orals is at right angles to that of the
terminal stem plate, and in the smaller individuals the aboral edge of the oral cu-clct is

in contact with the border of the terminal stem plate.

Just beneath the orals are five basals of approximately the same size and similar
in appearance. The basal circlet is usually widely open in the midventral line. In the
younger larvae the basals beneath the two ventral orals completely 1:11 the space between
the orals and the terminal stem plate.

At the summit of the column and beneath the middle of the dorsal oral is a shallow
5-lobed saucer about half again as broad as the column. This is the circlet of
imderbasals, of which there are apparenth' three.
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The column is composed of about 19 discoidal columnals, of which those in the
upper half are very thin, those in the lower half becommg progressively thicker toward
the terminal stem plate. The column is curved so that the axes of the two ends are at
right angles to each other.

The terminal stem plate is circular, large and thick, three or more times as broad
as the column.

Notes.—The three specimens collected by the Hamburg Southwest Australian
E.xpedition in 1905 may be described as follows:

The largest specimen has the cirri arranged in 10 closely crowded columns of two
(sometimes one) each.

The cirri are XVII, 41-44, from 15 to 20 mm. long, stout basally but tapering very
evenly and gi'aduaUy and becoming very slender at the tip where the dorsoventral

\ddth is not quite half of what it is at the base. The first segment is short and those

following gi-adually increase in length, becoming about as long as broad on the third or

fom-th and, still fiu-ther increasing, becoming nearly half again as long as broad on about
the seventh. From this point onward the segments very slowly decrease in length, so

that those in the distal third of the cu-ri are about half again as broad as long. The
longer earlier segments show a tendency to be centrally constricted or "dice-box shaped."
There are no dorsal spines or projections. The opposmg spine is small, sharp, subter-

minal, and nearly erect.

The 10 arms are 27 mm. long.

Syzygies occur between brachials 3+4, 7+ 8, and 12+ 13, and distaUy at intervals

of 2 muscular articulations.

Pi is 4.5 mm. long, -nath 12 segments, of which the first is about a third again as

broad as long, the second is about half again as long as broad, the third is shghtly over

twice as long as broad, and those foUo^ving are about three times as long as broad.

In the outer half of the pinnule the distal edges of the segments project shghtl3' dorsally.

The pinnule is moderately stout basally and tapers evenly and graduallj^ to the tip,

not being flagellate distally. It is more or less rounded prismatic.

P2 is 3 mm. long, with 12 seginents, smaller and weaker than Pj with shorter seg-

ments.

P3 is 3 mm. long and resembles Po. The pinnules following become very slender,

but do not increase in length.

The borders of the disk are only vei-y shghtly concave in the interbrachial areas.

The color is deep purple, the centrodorsal and cirri white.

The two other specimens are similar, but slightly smaller. One has the cirri very

slightly purphsh at the tip, and the other has a white mediodorsal line on the arms.

The three specimens from Fremantle are small, though mature. The arms are

13 mm. long, and the cirri are 9 mm. long. The longest cirrus segments are broader

than long.

Dr. Clark said that the smallest individuals that he and Professor Bennett took at

Bunbury were hardly 20 mm. across. The longest of the dozen cm-i are about as long

as the arms (say 8 to 10 mm.) and have some 35 segments. The largest individuals

have the arms 25 to 30 mm. long and the longest of the XX-XXV cirri are but little

shorter; they have more than 50 segments of which the terminal dozen are very small.

There are only 20 to 25 pinnules on each side of the longest arms.
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Dr. Clark remarked that the most interesting biological fact about this comatulid

is that it is viviparous, that is to say, the eggs are not shed from the genital pinnules but

undergo their development in and on them. He noted that the original specimens from

which the species paedophora was described carried on the pinnules pentacrinoid larvae

in various stages of growth. They were collected in late summer or early autumn

(February and March). The specimens taken in Koombana Bay in late spring have

the genital pinnules with large eggs and young embryos, not yet pentacrmoids. Each

pinnule seems to have 4 or 5 eggs, but usually if development is well under way there

are but 3 or 2 embryos. Dr. Clark suspected that only one pentacrinoid develops on

each pinnule, the other eggs and embrj'os serving as nourishment.

lie said he had little doubt but that the whole life history could be easily worked

out at Bunbury during a summer and would be a very interesting and valuable study.

He also suggested that the work might be done at Fremantle, since this species occurs

at Garden Island.

Dr. Clark said that in alcohol this species undergoes practically no change of

appearance, but dried specimens are paler and more rigid. The color of the oral surface

is always brown, usually very dark, the disk being marked more or less with whitish.

The dorsal side of the arms and cal}^^ is brown, ranging from a distinctly yellowish to

a deep somewhat purplish shade. The cu-ri are often purplish, brownish, or even

reddish, but are generally very light and often almost white, in rather marked contrast

to the arms, which they sometimes nearly equal in length, or even exceed.

He noted that the cirri are efficient "holdfasts," admirably adapted to the bottom

on which the comatulids were living, for this was covered, more or less, with algae

(chiefly Cystophora) and other vegetation (chiefly Cymodocea). The dredge came up

full of these plants and the various comatulids (not to mention other echinoderms) were

well tangled with them and with each other by means of the long recurving cirri.

Dr. Clark said it is worthy of note that he did not find Ptilometra at Bunbury, or

at any other point on the Australian coast.

Eemarks.—At the time he recorded the three specimens collected by the Hamburg
Southwest Australian E.xpedition at Koombana Bay (1911), the author remarked that

they had given him considerable trouble. He said that they appear to be exactly com-
parable to the Antedon wilsoni described by Bell, and to the Himerometra paedophora

described bj' H. L. Clark, both of which proved subsequently to be but the young of

species of Ptilometra, the former of P. macronema and the latter of P. mulleri.

The author wTote that the essential features presented by these little animals are

as follows: The coefficient of variability between the three specimens is very high,

indicating immatm-e forms with a quite difTcrcnt adult stage. P, is more or less pris-

matic, showing that the animal belongs to the Oligophreata. In that group it comes
nearest to P, in Ptilometra, with which it agrees in all particulars, even though the

pinnules following are smaller instead of larger. The cirri are evidently immature;
their distal taper, great length, and large number of segments, as well as the proportions
of the segments, agree with the conditions found in Ptilometra macronema, though they
are white, and in Ptilometra macronema tlie cu-ri are the darkest part of the animal.
The outer pinnules have comparatively short segments, a condition which shows that
the animals cannot belong to any group but the Charitometridae, Calometridae, or
Thalassometridae (in a broad sense) and, except for the lack of carination and the
juvenile characters, they come nearest to the pinnules of Ptilometra macronema.
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[Note by A.AI.C] As explained earlier, the idea of a close relationship with
Ptilometra has since been discarded.

ZocaZiiies.—Hamburg Southwest Australian Expedition station 56; Koombana Bay,
6-7 miles southwest of Bunbury, Western Australia; 14)^-18 meters; rocky bottom with
a few planthke organisms; July 2S, 1905 [A. H. Clark, 1911, 1915, 1921] (3, U S N M
E.8035; H.M.).

Koombana Bay, 1 or 2 miles west of the breakwater at Bunbury, Western Aus-
tralia; 9-15 meters; H. L. Clark and E. W. Bennett, October 26, 1929 [H. L Clark
1938] (14S, M.C.Z., 964; U.S.N.M., E. 8035; 4, B.M.). Type locaUty.

Garden Island, near Fremantle, Western Austraha; E. W. Bennett 1929 [H L
Clark, 1938] (3, M.C.Z.).

Geographical range.—Coast of southwestern Australia from Bunbury to Fremantle
Western Australia.

Bathymetrical range.—From shallow water down to about 18 meters.

History.—The fu-st e.xamples of this species known were three specimens collected

by the Hamburg Southwest Austrahan Expedition off Bunbury in 1905 and recorded
by the author as the young of Ptilometra macronema in 1911. One of these was figured

in part 1 (fig. 92, p. 151) and another in part 2 (fig. 205, p. 141), both as the 3'oung
of P. macronema.

On October 26, 1929, Dr. H. L. Clark and Prof. E. W. Bennett found this species

to be very common, indeed the commonest comatulid, 1 or 2 miles west of the break-
water at Bunbury in 5 to 8 fathoms; they preserved a large number of specimens, of

which Dr. Clark brought back 148. In addition he brought back 3 small specimens
(labeled as having been taken near Garden Island off Fremantle) which had been
given him by Professor Bennett.

Dr. Clark was so very Idnd as to submit aU his specimens, of this and allied species,

to me with the request that I determine their affinities and describe them if thej'

proved to be new, and also diagnose the new genus which we agreed that they, together

with wilsoni and paedophora, represented. I prepared the account given herein with

a diagnosis of the new genus Aporometra, a key to the included species, and a descrip-

tion of ^1. occidentaiis. But I was unwilling to publish it because of Dr. Clark's ob-
vious prior rights. There was no reason why I should either diagnose a new genus
worked out by him, or describe a new species collected and determined by him, especially

as some j^ears before I had identified it as something quite different. So I sent him
my notes and descriptions to use as he saw fit.

Dr. Clark described Aporometra occidentaiis in 1938, his description being an
abridgment of the one given herein, and gave notes on the occuiTence of the species

and on its viviparous habit. He refused, however, to incorporate my account of the

skeletal structure, or my description and figures of the young.

Suborder MACROPHREATA A. H. Clark

Antedonoida A. H. Clark, Amer. Nat., vol. 42, No. 503, 1908, p. 723 (a new suborder; rounded
pinnules and large eggs; range of genera and species).

Comatulida Macrophreata A. H. Clark, Proc. Biol. Soc. Washington, vol. 22, 1909, p. 174 (includes

Antedouidae, Ateleerinidae and Pentametrocrinidae) ; Crinoids of the Indian Ocean, 1912, p. H
(in key); Die Crinoiden der .\ntarktis, 1915, p. 113 (diagnosis; geological occurrence; geographical

and bathymetrical ranges).
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Macrophreata A. II. Clark, Proc. U.S. Nat. Mus., vol. 40, 1911, p. 649 (includes Antedonidae,

Atelfcrinidac and rontamctrocrinidae) ; in Michaelsen and Hartmeyer, Die Fauna Sudwest

Australiens, vol. 3, Lief. 13, Crinoidea, 1911, p. 438 (analysis of Australian species); Mem.

AustraUan Mus., vol. 4, 1911, p. 717 (proportion of species in the Australian fauna), p. 725

(poorly represented in Australia) ; Crinoids of the Indian Ocean, 1912, p. 6 (19 genera in the

East Indian region, 70 species in the E. Indian region; in other regions of the world this sub-

order far outnumbers the Oligophreata) ; in. Springer and Clark, Zittel-Eastman's Paleontology,

1913, p. 230 (diagnosis; includes Atelccrinidae, Pentametrocrinidae and Antedonidae); Bull.

Inst. Ocdanogr. Monaco, No. 294, 1914, pp. 2 and following (range; structural relation to tem-

perature); Internat. Rev. gesamt. Hydrobiol. und Ilydiogr., vol. 6, 1914, p. 5 and following

(Atlantic and corresponding Indo-Paeific genera); Journ. Washington Acad. Sci., vol. 4, No. 20,

1914, p. 581 (relation to temperature of habitat); vol. 5, No. 4, 1915, pp. 126-134 (bathymetrical

range; phylogenetic and paleontological significance); Die Crinoiden der Antarktis, 1915, p. 163

(all shallow water crinoids of the Antarctic belong to the family Antedonidae of this suborder),

p. 167 (2 of the 7 south .\ustralian crinoids belong to this suborder) ; .\mer. Journ. Sci., vol. 40.

1915, p. 67 (detailed philosophical discussion of the bathymetrical range); Smithsonian Misc,

Coll., vol. 65, No. 10, 1915, p. 40 (phylogenetic study); Unstalked crinoids of the Stboga-Exped.,

1918, p. 196; Smithsonian Misc. Coll., vol. 72, No. 7, 1921, pp. 2, 12, 20, 21; Gisl^x, Zool. Bidrag

Uppsala, vol. 9, 1924, p. 59; Ark. Zool., vol. 19a, No. 32, 1928, p. 10.—Boone, Bull. Vanderbilt

Mar. Mus., vol. 14, 1933, p. 09.—A. II. Clark, John Murray Exped. 1933-34, Sci. Reports,

vol. 4, No. 4, 1937, p. 93.

—

Gisl£n, Kungl. Svenska Vet.-Akad. Handl., ser. 3, vol. 17, No. 2,

1938, p. 15.—ToRTONESE, Boll. Mus. Zool. Univ. Torino, vol. 46, ser. 3, No. 82, 1938, p. 40.—

11. L. Clark. Echinoderm fauna of Austnilia, 194G, p. GO.

Makrophrcaten A. II. Clark, Die Crinoiden der Antarktis, 1915, p. 167.

Diagnosis.—A suborder of Comatulida in which the central cavity in the centro-

dorsal containing the chambered organ and overlying structures is large; the rosette

is not sunken below the dorsal surface of the radial pentagon, and its interradial ex-

tensions do not form "spoutlike" processes; or the radials may be essentially unmodified

(Atelecrinidae); there is no calcareous deposit on the inner sui'face of the radials nor

upon the central surface of the rosette, so that there is no trace of a central plug; the

plane of the muscular fossae on the radial articular faces is nearly or quite parallel to

the dorsoventral axis of the animal, so that the muscular fossae are separated from the

very large central cavity onlj' by thin calcareous lamina which are quite different

from the more or less thick wedges seen in the Ohgophreata; the joint face elements

distal to the transverse ridge are strongly excavated, especially interiorly, so that they

meet in the median dorsoventral line at an angle of usually 90°; the brachials from the

second syzygy onward are usually triangular or verj' obhquely wedge-shaped; the

second bracliial S3'zygy is usually between brachials 9+10 (Antedonidae and
Pentametrocrinidae) or 64-7 (Atelecrinidae); the distal brachial syzygies are evenl}'

and closely spaced; the pinnules are all cyhndrical or more or less flattened, never
prismatic, and without a dorsal carination; in the distal pinnules the first two segments
are broadened and those beyond the third are elongate; the radials are usually 5, but
in two genera 10; and the arms with very rare exceptions are 5 or 10, or in species ^vith

10 radials 10 or 20.

Geographical range.—Cosmopohtan; but absent from the Baltic and Black Seas.

Bathymetrical range.—From the low tide mark, and sometimes large tide pools,

down to 5220 meters.

Thermal range.—From the high temperatures of the tropical littoral down to
-1.85° C.
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Remarks [by A.M.C.].—The key to the families of Macrophreata given in part 3

of this work (page 71) needs some modification since not only has the family

Notocrinidae been removed to the suborder Oligophreata but also the Siboga collections

yielded two new genera (one of them, Sibogacrinus, described here for the first time)

which necessitate some qualifications in the characters used before.

KEY TO THE FAMILIES OF MACROPHREATA

[by A.M.C]

a'. First syzygial pair oblong or squarish or slightly wedge-shaped and the brachials immediately

following more or less oblong; centrodorsal ranging in shape from discoidal to conical but the

individual cirrus sockets never flanked by prominent ridges laterally; basals rarely visible at

all in the adult and radials usually inconspicuous; only one or two proximal pinnules absent,

if any, and that rarely.

6'. Second post-radial ossicle always axillary (Cosmopolitan, 0-5220 meters) -.Antedonidae (p. 39)

V. No axillaries, each radial (of which there may be 5 or 10) being followed by an undivided series of

brachials (Antarctic ; Indo-West Pacific, South Africa, North Atlantic, 254-3290 meters).

Pentametrocrinid.^e (p. 766)

a^. First syzygial pair very obliquely wedge-shaped, and the immediately following brachials tri-

angular; centrodorsal always high conical, usually with pairs of prominent ridges or a continuous

horseshoe-shaped ridge corresponding to each cirrus socket (absent in Sibogacrinus) ; basals

still visible in the adult and radials large, except in the 5-armed Atopocrinus, the other genera

having axillaries and 10 arms; at least nine of the proximal pinnules lacking (again except in

Atopocrinus, while the condition is unknown in Sibogacrinus) (East Indies to the Hawaiian

Islands and from the West Indies and northeast Atlantic, 532-1633 meters).

Ateleckinidae (p. 811)

Family ANTEDONIDAE Norman

Comatuladae Fleming, History of British animals, 1828, p. 494; ed. 2, 1842, p. 494.

Comatulidae Forbes, History of British starfishes, 1841, p. 12.

—

d'Ohbignt, Cours elementaire de

geologie et de paleontologie stratigraphique, 1852, vol. 2, fasc. 1, p. 138.—W. B. Carpenter,

Phil. Trans. Roy. Soc, vol. 156, 1866, p. 692.

—

Bell, Proc. Zool. Soc. London, 1882, p. 530.—

P. H. Carpenter, Challenger Reports, Zool., vol. 26, pt. 60, 1888, pp. 27, 43, 63-66.

Comatuliens (part) Dujardin and Htjp^, Histotre naturelle des zoophytes, Echinodfermes, 1862,

p. 191.

Antedonidae Norman, Ann. Mag. Nat. Hist., ser. 3, vol. 15, 1865, p. 101; ser. 6, vol. 7, No. 40, 1891,

p. 386; No. 44, 1891, p. 181.—Bather, Ann. Mag. Nat. Hist., ser. 6, vol. 7, 1891, p. 464 (should

be applied to that comatulid family in which Aniedon is placed) ; Natural Science, vol. 12, 1898,

p. 341 (relation to Pentacrinidae; formation of columnals) ; Geol. Mag., new ser., vol. 5, Dec. 4, 1898,

p. 324 (systematic position); Rep. British Assoc, for 1898, 1899, p. 923 (includes Thiolliericrinus,

Eudiocrinus, Promachocrinus ; referred to Grade Pinnata of Order 2, Flexibilia, of Sub-Class

Dicyclica); in Wachsmuth and Springer's Monograph on crinoids, 1899, p. 324 (systematic

position); in Lankester, A treatise on zoology, pt. 3, Echinoderma, 1900, pp. 125, 136, 141,

195.—DoDERLEiN, Fauna Arctica, vol. 4, Lief. 2, 1905, p. 397 (represented in the Arctic by

Aniedon).—A. H. Clark, Smithsonian Misc. Coll., vol. 50, pt. 3, 1907, p. 344 (includes Eudio-

crinus, Aniedon and Thiolliericrinus; part of Comatuhdae as understood by P. H. Carpenter);

Proc. Biol. Soc. Washington, vol. 21, 1908, p. 126 (covering Enjthromelra, Thaumatometra, Cocco-

metra, Trichometra, Bathymetra, Hypalomelra and Uometra gen. nov.), p. 136 (including Peromelra,

Erythronieira, Zenometra, Psalhyrometra, Adelometra, Heliomelra, Promachocrinus, Thaumato-

metra, Thysanometra, Coccometra, Leplometra, Hathromelra, Iridometra, Trichometra, Bathymetra,

Nanometra, Compsometra, Hypalometra, Isomelra and Antedon); Proc. U.S. Nat. Mus., vol. 34,
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1908, p. 210 (in key), p. 211 (includes Anledon, Thysanomelra, Coccometra, Heliotnelra, Promacho-

crinus, Trichometra, Adelomeira, Psathyrometra, Zenometra, Hypalometra, Isometra, Bathymeira,

Thaumalometra, Ilathromelra, Leptomclra, Compsomdra, Iridometra, Nanometra, Erythrometra,

and Peromctra; range), p. 211 (represented in the Hawaiian Islands), p. 212 (range of component

genera); vol. 35, 1908, p. 119, fig. 17 (arm structure), p. 126 (arm structure compared with that

of hocrinus naresianus; Geogr. Journ., vol. 32, No. 6, 1908, p. 602 (genera characteristic of the

Indo-Pacific-Japanese region), p. 603 (all Polar-Pacific comatulids included in this family);

Amer. Nat., vol. 42, No. 500, 1908, p. 542 (all Polar-Pacific genera included in this family); vol.

43, 1909, p.'254 (represented in the Red Sea); Proc. Biol. Soc. Washington, vol. 22, 1909, p. 175

(referred to the Comatulida Macrophreata) ; Vid. Medd. Nat. Foren. K0benhavn, 1909, p. 119

(occurs at Singapore; species of this family have large eggs which presumably develop quickly;

ecology), p. 126 (certain genera of this family are characteristic of the Intermediate region),

p. 133 (existence of side and covering plates in species of this family first shown by Mortensen),

p. 148 (distal portion of the arms of Comaiula pedinaia occasionally are of the type typical of

this family), p. 152 (cirri compared with those of Zygometra fluduans), p. 190 (intersyzygia)

interval of the species of this family remarkably true to species); Proc. U.S. Nat. Mus., vol. 36,

1909, pp. 361-365 (part of old genus Antedon; covering plates differ from those of Comalilia in

being in two rows instead of in one), p. 495 (ambulacral plates of West Indian species of the

Fimbriala group of Adinomdra represent side plates of this family); vol. 40, 1911, p. 6 (8 species

in Africa), p. 7 (list of species on Mediterranean coast, northwest coast, and west coast), p. 8

(species on southeast coast), p. 9 (species on northeast coast), p. 10 (West Indian and correspond-

ing East Indian genera), p. 649 (referred to the Macrophreata); in Michaelsen and Hart-

meyer. Die Fauna Siidwest-Au-straliens, vol. 3, Lief. 13, Crinoidea, 1911, p. 438 (1 genus and 2

species in Australia), p. 449 (relation of comparative length of arms to coldness of habitat in

Antedon compared with the same in the species of Comasteridae) ; Mem. Australian Mus., vol.

4, 1911, p. 717 (proportionate abundance of species of this family according to P. H. Carpenter),

p. 720 (the same as now known), p. 729 (in key), p. 731 (1 genus in Australia); Crinoids of the

Indian Ocean, 1912, p. 5 (the East Indian Cydomdra gave rise to the Antarctic Promachocrinus

and Solanomdra; the East Indian Trichomelra is represented by other species of Trichomdra

and by Hathromdra in the Atlantic), p. 6 (number of East Indian genera represented in the

Atlantic; number represented in the Atlantic by closely alUed genera; number of exclusively

East Indian genera; number of East Indian species), p. 9 (4 of the 5 subfamilies absent from

north Australia), p. 11 (represented in the Ceylon region by Masiigomdra and Trichometra),

p. 12 (represented in the Red Sea region by Iridomelra, Thaumaiometra, and Cydometra; repre-

sented in southeast Africa by Iridomdra and Peromdra), p. 14 (East Indian and corresponding

West Indian genera), p. 25 (range in detail; universal in occurrence; all subfamilies in the Atlantic

as well as in the Indian Ocean; in the extratropical regions, excepting on the southern shore of

Africa and of Australia, this family supplies almost, or quite, all the endemic species; this is the

Macrophreate equivalent of all the Oligophrcate families combined), pp. 46, 49, 50, 51 (in keys),

p. 60 (key to the subfamilies), p. 61 (key to the genera).

—

Hartlaub, Mem. Mus. Comp. Zool.,

vol. 27, No. 4, 1912, p. 371.—A. H. Clark, in Springer and Clark, Zittel-Eastman's Paleontology,

1913, p. 236 (referred to the Macrophreata); Bull. Inst. Oceanogr. Monaco, No. 294, 1914, pp.

7, 8 (temperature relations); Internat. Rev. gesamt. Hydrobiol. und Hydrogr., 1914, p. 5 and
following (Atlantic and corresponding Indo-Pacific genera); Die Crinoiden der Antarktis, 1915,

p. 113 (synonymy; diagnosis; geological, geographical, and bathymetrical ranges), p. 163 (all

known shallow water crinoids of the Antarctic belong to this family) ; Amer. Journ. Sci., vol. 40,

1915, p. 67 (detailed philosophical discussion of the bathymetrical range) ; Internat. Rev. gesamt.
Hydrobiol. und Hydrogr., 1915, p. 227 (detailed account of the distribution of Australian species)

;

Amer. Nat., vol. 49, 1915, p. 526 (at present a dominant family) ; Journ. Washington Acad. Sci.,

vol. 5, No. 4, 191.5, pp. 126-134 (bathymetrical range; phylogenetical and paleontological sig-

nificance)
;
vol. 7, No. 5, 1917, p. 127 (revision) ; No. 16, pp. 504-512 (detailed revision, with keys

to the included subfamilies and genera); Unstalked crinoids of the Sf/ioffa-Exped., 1918, p. 196
(key to the included subfamilies) ; Smithsonian Misc. Coll., vol. 72, No. 7, 1921, p. 2.

—

Koehler,
Faune de France, 1, Cchinodcrmes, 1921, pp. 192, 195 (diagnosis).— Gisl£n, Nova Acta Reg.
Soc. Sci. Upsaliensis, ser. 4, vol. 5, No. 6, 1922, pp. 7, 10, 80, 124; Zool. Bidrag Uppsala, vol. 9,
1924, pp. 19, 35, 44, 62, 80, 8.5, 91, 239, 241.—Mortensen, Danmarks Fauna, No. 27, 1924,
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p. 20; Handbook of the eohinoderms of the British Isles, 1927, p. IG (in key), p. 25 (diagnosis),

p. 26 (key to the included British genera).

—

Koehler, Les dchinodermes des mers d'Europe,
vol. 2, 1927, p. 122 (diagnosis; remarks).

—

Gisl^n, Vid. Medd. Nat. Foren. K0benhavn, vol.

83, 1927, p. 43; Ark. Zool., vol. 19, No. 32, 1928, p. 10.—Mortensen and Lieberkind, Die
Tierwelt der Nord- und Ostsee, Lief. 12, 1928, p. viii. 3.

—

Vatova, Mem. Com. Talassogr. Ital.,

vol. 143, 1928, p. 362.—H. L. Clark, Rec. South Australian Mus., vol. 3, No. 4, 1928, p. 369.

—

A. H. Clark, Journ. Linn. Soc. (ZooL), vol. 36, 1929, p. 658.

—

Nobre, Echinodermes de Portugal,

1931, p. 159 (diagnosis), p. 163 (included genera).—A. H. Clark, Ann. Mag. Nat. Hist., scr. 10,

vol. 10, No. 58, 1932, p. 383.

—

Sieverts, Neues Jahrb. Min., Geol. und Pal., vol. 69, Beilage-

Band, Abt. B, 1932, p. 159.

—

Bernasconi, Anal. Mus. Argent. Cienc. Nat., Buenos Aires, vol.

37, 1932, p. 29 (brief diagnosis).—H. L. Clark, Scientific Survey of Porto Rico and the Virgin
Islands, vol. 16, pt. 1, 1933, p. 12.

—

Djakonov, Les Echinodermes des mers arctiques (in Russian),

Leningrad, 1933, p. 20 (in key), p. 22 (key to included species).

—

Tortonese, Natura, Milano,
vol. 24, 1933, pp. 163, 164.

—

Ekman, Zoogeographica, vol. 2, No. 3, 1934, p. 347 (zoogeographic

significance).

—

Bdex, Trab. Inst. Esp. Oceanogr. Madrid, No. 10, 1934, p. 83.

—

Gisl£n, Kungl.
Fysiogr. Siillsk. Lund Forh., new ser., vol. 45, No. 11, 1934, pp. 18, 20, 53, 54.—Ekman, Tier-

geographie des Meeres, 1935, p. 63.

—

Pallart, Bull. Soc. Hist. Nat. Afrique Nord, vol. 26, pt.

2, 1935, p. 58.

—

Tortonese, Ann. Mus. Civ. Stor. Nat. Genova, vol. 59, 1936, p. 208.

—

Kolor-
VART. Folia zool. hydrobiol. Riga, vol. 9, 1936, p. 83.—A. H. Clark, Temminckia, vol. 1, 1936,

p. 315; John Murray Exped. 1933-34, Sci. Reports, vol. 4, No. 4, 1937, pp. 93, 102, 103.—Mor-
tensen, Kongl. Danske Vid. Selsk. Skr., nat. math., ser. 9, vol. 7, No. 1, 1937, p. 63 (larva

compared with that of Lamprometra klunzingeri)

.

—Kolosvart, Festschrift fiir Embrik Strand,

vol. 2, 1937, p. 467 (in key), p. 468 (diagnosis).

—

Gislien, Kungl. Fysiogr. Sallsk. Lund Forh.,

vol. 8, No. 1, 1937, p. 1; Kungl. Svenska Vet.-Akad. Handl., ser. 3, vol. 17, No. 2, 1938, pp. 4,

15, 20.

—

Nobre, Echinodermes de Portugal, ed. 2, 1938, p. 186.

—

Tortonese, Boll. Mus. Zool.

Univ. Torino, vol. 46, ser. 3, No. 82, 1938, p. 43 (diagnosis).

—

Gislen, Kungl. Fysiogr. Sallsk.

Lund Forh., new ser., vol. 49, No. 17, 1939, p. 10.

—

Eales, The httoral fauna of Great Britain,

Cambridge, 1939, p. 228.—A. H. Clark, Mem. Soc. Cubana Hist. Nat., vol. 14, No. 2, 1940,

p. 139 (revision of west tropical Atlantic species).

—

Elias da Costa, Chaves dicot6micas para

a classifica^ao dos equinodermes Portugueses. IV. Crinoides, Porto, 1940, p. 8.—H. L. Clark,
Mem. Soc. Cubana Hist. Nat., vol. 15, No. 1, 1941, p. 11; Echinoderm fauna of Austraha, 1946,

p. 60 (only 5 genera known from Australian seas besides a possible Irtdometra from Queensland).—

•

Tortonese, Bull. Inst. Oc6anogr. Monaco, No. 956, 1949, p. 4.

—

Fell, Tuatara, W'elUngton,

New Zealand, vol. 3, No. 2, 1950, p. 84 (in key).

—

Gisl£n, Rep. Swedish Deep Sea Exped.,

vol. 2, Zool., No. 4, 1951, pp. 55, 57, 58 (depth range).

—

Hyman, The invertebrates, vol. 4,

Echinodermata, 1955, pp. 95-97.

—

Tortonese, Ann. Mus. Civ. Stor. Nat. Genova, vol. 68,

1956, pp. 181, 182.

Antedoniden Steinmann, Die geol. Grundlagen der Abstammungslehre, 1908, p. 158 (of polyphyletic

origin)

.

Antedonidfe A. H. Clark, Bull. Mus. Hist. Nat. Paris, 1911, No. 4, p. 256.

Diagnosis.—A family of the suborder Macrophreata in which the basals are trans-

formed into a rosette; there are 5 (in one genus 10) radials each of which bears a IBr

series and 2 arms (IIBr series being only very exceptionally present) ; and the gonads

are developed whoUy within the pinnules.

Geographical range.—Gosmopohtan, but absent from the Baltic and Black Seas.

Bathymetrical range.—From the low tide mark, and sometimes in large tide pools,

down to 5220 meters.

Thermal range.—From the high temperatmes of the tropical littoral down to

-1.85° C.

Remarks [by A.M.C.].—Mr. Clark left no up-to-date key to the subfamihes of

the Antedonidae, so the following one is modified from that given in his Siboga report

of 1918. However, it is not altogether satisfactory and should be used only in con-

junction with the brief diagnoses given at the end. Since these subfamilies were



42 BULLETIN- 82, UNITED STATES NATIONAL MUSEUM VOLDME 1

established, there have been fitted into them new genera and species which have tended

to brid.ijo the gaps between. For instance the zenometrin genera with cirrus sockets

in cohinins in tlie radial areas separated by interradial spaces, such as Zenometra,

Sara?nctra and Psathyrometra, are linked with the Bathymetrinae by genera such as

Leptometra and Eumorphometra in which there are no interradial bare spaces on the

centrodorsal and the columns may even (particularly midradially) be somewhat irregu-

lar. Also some species of subfamilies other than the Zenometrinae may have the sockets

in quite distinct vertical rows, notably in the Helioraetrinae. As for the proportions

of tile distal segments of Pi, specimens of Thysanometra have now been described in

which these are distinctly longer than broad, contrarj- to the key.

KEY TO THE SUBFAMILIES OF ANTEDONIDAE

[Modified by A.M.C.; see above]

a'. Cirrus soclcets arranged in definite columns on a conical or columnar, usualh' large, centrodorsal.

Zenometrinae (p. 491)

a*. Cirrus sockets arranged in transverse alternating rows, or irregularly, on a hemispherical to

discoidal or conical centrodorsal.

6'. Pi is composed of numerous (usually more than 50 and never less than 30) short segments of

which at least the first 6 or 7, and usuaUy nearly all, are broader than long, and the distal

are rarely more than twice as long as broad.

c'. Cirri strong and curving, sometimes with dorsal processes on the distal segments.

rf'. Cirri large, the peripheral ones with more than 25 segments Heliomethinab (p. 285)

(P. Cirri short, with less than 20 segments Antedoninae (part)* (p. 43)

c". Cirri weak and more or less straight Thtsanombtrinae (p. 266)

6'. Pi rarely with more than 30 segments, often less than 20, and except for the basal ones these are

mostly elongated, the distal ones several times as long as broad and the whole pinnule some-
what tapered.

c". The distal cirrus segments are entirely without dorsal processes on their distal ends; the cirri

are usually (but not always) short, rarely with more than 20, never with more than 30,

segments.. Antedoninae (p. 43)

c'. The distal cirrus segments always have the distal dorsal edge prominent, with the median
portion more or less produced in the form of a dorsal spine, and the iniddorsal line more or

Kss strongly carinate.

d'. Segments of the genital pinnules not conspicuously expanded.
e'. Pa resembles Pi, and always differs from the genital pinnules; P. is sometimes and Pi

occasionally, absent Peromethinae (p. 457)
c'. Pj resembles P3 and the succeeding pinnules, and often bears a more or less developed

gonad; all of the lower pinnules are inv.ariably present Bathtmetrinae (p. 646)
(P. Segments of the genital pinnules conspicuously expanded Isometrinae (p. 617)

Ze.n'gmetrinae (see figs. 25-34): Centrodorsal conical or columnar, with the
cirrus sockets in vertical columns, sometimes with naked interradial spaces between the
columns; cirri long, usually stout and flexible distally, rarely with less than 20 segments,
sometimes with moderate dorsal projections on the distal segments; Pi and P2 usually
similar, with most of the 10 to 20 (rarely as many as 45 or as few as 4) segments longer
tlian broad, often ver}- elongate.

Heliometrinae (see figs. 15-18): Centrodorsal hemispherical to conical, with
the cirrus sockets crowded u-regularly or sometimes with a tendency towards arrange-
ment in vertical rows; cirri long and strong with 25 to 75 segments, usually with

•This covers AnUdonblfUa and pHatut, also A nmmara occidentalit, which all have numerous, more or less short, segments in Pi.



PART 5 A MONOGRAPH OF THE EXISTING CRINOIDS 43

moderate to strong dorsal projections on the short distal segments; P, very long and
flagellate, ^vith 30 to 82 short segments, the distal ones very rarely longer than broad
and often with dorsal convexities simulatmg the combs of the comasterids; P2 usually

similar but sometimes with slightly longer segments.

Thysanometrinae (see fig. 14) : Centrodorsal low hemispherical, rarely almost
discoidal or subcorneal, with the cirrus sockets irregidarly arranged; cirri slender, often

with the 15 to 30 segments very elongate, dorsal spines completely absent; P, long and
flagellate, ^vith 30 to 40 short segments, of which even the distalmost are rarely longer

than broad; P2 similar in length to Pi but with only half as many segments, which are

therefore much longer.

Antedoninae (see figs. 3-13): Centrodorsal discoidal to hemispherical to rounded
conical, with tlie cirrus sockets crowded irregularly; cirri relatively short, with segments

rarely numbering more than 20, and completely lacking dorsal processes; Pj with all the

segments, except the basal ones, nearly always longer than broad, often several times

longer, usually 12 to 20 segments, but sometimes (as in Antedon and Annametra) they

may number up to 50 and may be rather short; P2 longer than Pj in about half the

genera, though usuallj' with a similar number of segments; in the rest it is shorter, with

fewer segments.

Perometrinae (see figs. 19-24): Centrodorsal low to high rounded conical, with

the cirrus sockets crowded irregularly; cirri rather long with 25 to 55 segments, the distal

ones with conspicuous dorsal prominences; Pi with about 12, rarely up to 20 moderately

long segments; P2 similar but smaller; P^ sometimes and P, occasionally absent.

Bathymetrinae (see figs. 37-47): Centrodorsal conical to hemispherical, rarely

almost discoidal, with the cutus sockets crowded and usually alternating or UTegular in

position; cirri usually with 15 to 35, rarely over 45, segments, of which the longest are

always longer than broad and may be up to six times as long; the distal segments

usually have dorsal prominences; Pi usually with about 20 elongate segments, rarely

up to 42 ; P2 may be shorter or longer, it is often the first genital pinnule.

IsoMETRiNAE (see figs. 35-36) : Centrodorsal conical to hemispherical, with the

cirrus sockets alternating or irregularly placed; cirri stout, usually with 30 to 40 short

segments, rarely up to 75, the longest segments never much longer than broad, the distal

ones \vith dorsal keels, P, fairly stout with 5 to 17 moderately elongated segments;

P2 either longer or shorter than Pi with 6 to 14 segments; genital pinnules marked off

from those of all the other subfamilies by the conspicuous lateral expansion of two or

more of the segments bearing the gonads.

Subfamily Antedoninae

[Note by A.M.C] The word 'Antedoninae' was used by Delage and Herouard in

their Traite de Zoologie Concret (vol. 3, 1903, p. 394), for the family Antedonidae in

Bather's sense. This, and their other family names, formed by adding the suffix

'-inae' to the name of the type genus, were not generally adopted and the first author of

Antedoninae as a subfamily was A. H. Clark.

Antedoninae A. H. Clark, Proc. Biol. Soc. Washington, vol. 22, 1909, p. 176 (includes Antedon,

Masligometra, Compsomelra and Iridometra) ; in Michaelsen and Hartmeyer, Die Faun.i Siidwest-

Australiens, vol. 3, Lief. 13, Crinoidea, 1911, p. 438 (1 genus and 2 species in Australia); Mem.
Australian Mus., vol. 4, 1911, p. 725 (genera Masligometra and Iridometra absent from Australia)

;
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Proc. U.S. Nut. Mus., vol. 39, 1911, pp. 559-560 (Toxometra, nov.); Smithsonian Misc. Coll.,

vol. 60, No. 10, 1912, pp. 29, 31 (Euantedon, nov.); Crinoids of the Indian Ocean, 1912, p. 6

(Ea.st Indian genera common to Atlantic; genera allied to Atlantic genera; exclusively East

Indian genera; number of East Indian species), p. 25 (detailed distribution; corresponds in

many ways to the Comasteridae or Himeroraetridae of the Oligophreata; 0-78 fathoms in the

East Indies, 146-163 fathoms in the Hawaiian Islands), p. 61 (in key); Bull. Inst. Ocdanogr.

Monaco, No. 294, 1914, p. 7 (temperature relations); Intcrnat. Rev. gesamt. Ilydrobiol. und

Hydrogr., vol. 6, 1914, p. 5 and following (Atlantic and corresponding Indo-Pacific genera);

Journ. Washington Acad. Sci., vol. 4, No. 19, 1914, pp. 559-563 (correlation of geographical

and bathymetrical ranges); No. 20, p. 582 (relation to temperature of habitat); vol. 5, No. 4,

1915, pp. 126-134 (bathymetrical range; phylogenetical and paleontological significance); Amer.

Journ. Sci., vol. 40, 1915, p. 67 (detailed discussion of the bathymetrical range); Journ. Wash-

ington Acad. Sci., vol. 7, No. 5, 1917, p. 127 (includes Antedon, Compsometra, Masligometra,

Euantedon, Toxomelra, Doromelra, Eumetra, Iridometra, Ilybometra, Andromelra, and Argyro-

melra); No. 16, 1917, p. 504 (in key), p. 505 (key to the included genera); Unstalked crinoids

of the Siboga Exped., 1918, p. 196 (in key), p. 197 (key to the included genera); Univ. Iowa,

Studies in Nat. Hist., vol. 9, No. 5, 1921, p. 12 (represented in the West Indies); Smithsonian

Misc. Coll., vol. 72, No. 7, 1921, p. 2.

—

Gisl^n, Nova Acta Reg. Soc. Sci. Upsaliensis, ser. 4,

vol. 5, No. 6, 1922, pp. 10, 124, 130, 139, 147; Zool. Bidrag Uppsala, vol. 9, 1924, pp. 31, 91,

231, 232, 239.—MonxENSEN, Handbook of the echinoderms of the British Isles, 1927, p. 26

(in key), p. 27.—A. II. Clark, Journ. Linn. Soc. (Zool.), vol. 36, 1929, p. 658; Temminckia,

vol. 1, 1936, p. 315.—GiSL^N, Kungl. Fysiogr. Siillsk. Lund Forh., vol. 8, No. 1, 1937, p. 1;

Kungl. Svenska Vet.-Akad. Ilandl., ser. 3, vol. 17, No. 2, 1938, pp. 15, 21.—A. H. Clark,

Mem. Soc. Cubana Hist. Nat., vol. 14, No. 2, 1940, pp. 139, 143.

—

Cu^not, in Grass6, Traits de

zoologie, vol. 11, 1948, p. 71.

—

Gisl^.v, Rep. Swedish Deep Sea Exped., vol. 2, Zool., No. 4,

1951, p. 55 (absent below 1,000 meters); AUantide Rep., No. 3, 1955, p. 87 (Compsometra a

synonym of Antedon).

Antedonin.5s A. II. Clabk, Bull. Mus. Hist. Nat. Paris, No. 4, 1911, p. 256.

Diagnosis.—A subfamily of Antcdonidae in which the cirrus sockets are closely

and irregularly crowded or arranged in more or less regular alternating transverse

rows (never in columns) on a discoidal to hemispherical or even rounded conical centro-

dorsal; the cirri, though of very variable length, are usually short with rarely more
than 25 and never with more than 33 segments of which the distal are entirel,y without

dorsal spines or other processes except for the opposing spine, which is rarely absent;

and Pi is rarely composed wholly or mostly of numerous short segments. The seg-

ments of the genital pinnules are never expanded.

Oeopraphical range.—From southwestern and soutliern Japan as far eastward as

Tokyo Bay to the Hawaiian, Society, and Tonga Islands, northern New Zealand,

and the southern coast of Australia, and westward to the eastern coast of Africa from
Suez to the Cape of Good Hope; from the Gulf of Guinea to Norway and Iceland,

including the Mediterranean Sea and the Sea of Marmora, and from the Caribbean
Sea to Rio de Janeiro.

Bathymetrical range.—From the low tide mark, and even tide pools, down to 932
meters.

The species of this family for the most part arc inhabitants of shallow water.
Of the 10 included genera only 4 (Argr/rometra, Eumetra, Iridometra and Andrometra)
are not known to occur along the shore line, and all of these have been taken within
80 meters of the surface.

Characters.—The centrodorsal in the Antedoninae shows considerable variation;
while it is most frequently low hemispherical to almost discoidal with a comparatively
large bare polar area and the cirrus sockets arranged in two, and a partial third.
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irregular and crowded rows about the margin, in some genera, as in Eumetra, Irido-

metra, Argyrometra and Andrometra tlie cirrus sockets become aligned in regular alter-

nating rows, usually three or four, but sometimes as many as six, and the centrodorsal

may acquire a more or less conical form ; indeed in Andrometra indica it bears a strong
resemblance to that of the species of Hathrometra. This increasing regularity in the
arrangement of the cirrus sockets is correlated with increasing slenderness and delicacy

in these organs and a proportionate decrease in the size of their sockets, while the

assumption of the conical form shows the same correlation and is accompanied by the

retention of small apical cii'ri. Both of these features are developed in the deeper
and more quiet regions, but the former is noticeable to a considerable extent in certain

of the small littoral species of Dorometra.

The cirri in the various species of this subfamily are exceedingly variable. ^Maile

they afford, broadly speaking, the best and most reliable characters for the differen-

tiation of the species, the several kinds overlap so completely that they are quite useless

for purposes of generic definition; in Antedon alone practically all the types found in

all the other genera are represented.

The length of the cirri varies from 4 to 27 mm. (40 mm. in Eumetra chamberlaini)

or from 10 to 33 (48) percent of the length of the arms; in the different species of

Antedon alone it varies from 10 to 28 percent of the arm length. In 34 of the species

where both measurements are included in the descriptions the percentage is usually

(in 21 species) from 16 to 25 percent, sometimes (in 9 species) between 10 and 15 per-

cent, more rarely (in 3 species) between 25 and 35 percent, and only in Eumetra cham-

berlaini nearly 50 percent. The average for all species is 20 to 21 percent, so that in

this group the cirri may be said to vary from a tenth to nearly half the arm length,

with an average of about a fifth and a range between a tenth and a quarter, longer

cirri being very exceptional.

The number of the cu-ri varies from X-XX to L-XC, and is most commonly XXVI-
XXXV; in only a few species are there more than L. There appears to be no definite

relation between the number of the cirri and the size of the animal or the depth inhabited.

The number of segments in the fully developed cirri varies from 10 to 33, with the

greatest frequency between 14 and 16, several species having 12 or 13; only half

as many species reach 17 as 16, and half as many 18 as 17; in only 5 species does the

maximum number exceed 18, and in only 4 does the minimum for fully developed

peripheral cirri reach 22 or more.

The form of the cirri varies from short and stout, strongly recurved in the distal

half, with the longer proximal segments about twice as long as broad and the short

distal segments, which are strongly compressed laterally and may appear about twice

as broad as the proximal in lateral view, about as long as wide and with a prominent

opposing spine (as in Toxometra, Annametra, Mastigometra, and Antedon peta^us,

A. duebeni, A. bifida moroccana, A. arabica, and A. incommoda) to elongate and slender,

almost straight, with all the segments except the basal greatly elongated, and tapering

to a sharp straight point distally with no opposing spine (as in Antedon longicirra

and approximately in Eumetra chamberlaini) ; but they usually fall towards the first

of these two extremes.

Short and stout cirri are characteristic of the larger littoral species (in Antedon,

Mastigometra, Annametra, and Toxometra), while delicate cirri with much elongated
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segments whioli are strongly constricted centrally are found in very small species, and

in medium sized species from deep water.

The distal ends of the cin-us segments may be unmodified, or they may be produced

and overlap the bases of those succeeding. The earlier longer segments are usually

from two to three times as long as broad; but they may be as much as six times as long

as broad. The distal segments are never broader than long, but very rarely are more

than twice as long as broad.

The longer earlier segments are alwa3's more or less constricted centrally so that

the ventral, and usually also the dorsal, profile is more or less concave, and the width

of the ends in lateral view may be as much as twice that of the central portion or even

more, though usualh^ it is less.

The dorsal siu-face of the segments is always rounded, never carinate.

The distal edges of the radials in the median line are usually even with the run of

the centrodorsal which may, however, extend beyond them. Interradially the distal

angles of the radials are never produced, being visible as low and often very narrow

triangles.

Occasionally (as in Antedon duebeni, Annametra occidentalis, sometimes in Antedon

bifida, etc.) there are prominent groups of pcrisomic interradials between the IBr

series.

The disk, which is somewhat, though never strongly, concave in the interradial

areas, is naked or, rarely in the larger species, bears a greater or lesser number of

calcareous concretions.

Sacculi are always abundant and conspicuous, regularly distributed along the sides

of the ambulacral grooves.

The IBr series and arm bases in this group show but little variation. The IBri are

always naiTOw with converging sides which may, however, be extended laterally to meet
those of their neighbors by a development of the ventrolateral border which often bears

a tubercle at the anterolateral angle. The axillaries are always broad, usually as broad
as long or broader than long, always with the median portion of the proximal border

more or less produced downward at the cx-pense of the IBr,, with all the sides, especially

the two distal, concave, always rising to a more or less prominent synarthrial tubercle

with the IBr, and, if the ventrolateral borders of the latter are produced, with a
ventrolateral production beneath the lateral angles to match, which frequently bears

a tubercle.

There is never any spinosity, carination, or other ornamentation on the dorsal
surface of the IBr series, though the synarthrial tubercles, when strongly developed,
may be roundedly carinate. The development of spines on the edges of these ossicles

is rare.

The first two brachials reduplicate the essential features of the elements of the IBr
series, and the second is always much larger than the first and irregularly quadrate in

form.

In this gi-oup the division scries and arm bases always he in planes making a very
large angle with the dorsovcntral axis, in some cases almost a right angle, so that when
the arms are fully extended the animal is almost flat.

The arms vary in adult individuals from 15 to 200 mm. in length—very nearly
this whole range is covered by Antedon bifida alone—but are usually between 20 and
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50 mm. long, with about half as many species ranging up to 80 mm., and about half
this number above 80 mm.

In structure the arms show a remarkable uniformity; between the first and second
syzygies and somewhat beyond, the brachials are wedge-shaped, with the pro.xiraal

and distal edges concave, usually about twice as broad as the median length; they then
become ahnost or quite triangular, usually about as long as broad, and later wed^e-
shaped again, gradually elongating distally where the articulations are usually more
or less swollen. The distal edges of the brachials are usually finely and inconspicuously
spinous, very rarely prominently so. The dorsal surface is never carinate or otherwise
modified.

Syzygies occur almost invariably between brachials 3+4, 9+ 10, and 14+ 15,
and distally at intervals of 3 muscular articulations.

In only three species, all belonging to the genus Antedon, has a tendency to an
increase in the number of arms over 10 been observed. Antedon bifida has been found
with 11 and with 12 arms, the IIBr series having been 2 in aU cases but one in which
it was 4(3+4); A. bifida moroccana has been reported with 11 arms, one IIBr
series of 2 being present; A. mediterranea and A. petasus with 12 arms have also been
recorded, besides three specimens of petasus with 11 arms, but in these last the arm
division, though occiuring at the base, was abnormal in character. Possibly when other
genera have been collected as widely as has Antedon similar anomalies will be found.

In regard to the oral pinnules, the genera of Antedoninae faU into two distinct

classes, (a) with P3 as well as P2 and Pi modified and differing from the succeeding
pinnules, and (b) with P3 of the same size and character as the succeeding pinmdes.

In the first group, P,, Pj and P3 may be similar and about the same length, longer

than those succeeding (Iridometra) ;
Po may be the largest and longest, though with P3

of the same character and not much smaller {Andrometra) ; or P3 may be the longest

and stoutest pinnule on the arm, mth Pi and P2 smaller and similar to each other, or

with P2 intermediate in size between P, and P3 {Toxometra, Dorometra and Eumetra).
In the second gi-oup two genera {Argyrometra and Euantedon) have Pj and P2 with

rarely more than 21 segments, P2 being smaller except in Argyrometra mortenseni. In
one genus {Annmnetra) Pj and P2 are sLnailar, the latter being slightly longer than the

former, with IS to 35 segments.

In the remaining genera (Mastigometra and Antedon) P, is gi'eatly elongated and
much the longest pinnule, and P2 may be intermediate between it and P3, or of the

same length as P3 but migrooved and without a gonad, or quite similar to P3 in all ways.

The segments of all the oral pinmdes beyond the basal are elongate and more
than twice as long as broad in all the genera but Annametra, though they are never ex-

cessively long. In Antedon and in Mastigometra they are less elongated than in the

remaining genera. When long the oral pinnules always become stiffened, at least in

the basal half or two-thirds.

The middle and distal pinnules show very little variation throughout the group;

the distal edges of the component segments, at least the outer ones, are always more or

less armed with spines, and this spiny border may become highly developed in some
species of Antedon.

The deposits along the sides of the ambulacra! grooves of the pinnules consist

usually of a single slender and smooth calcareous rod ui each lappet which is straight



AQ BULLETIN 82, UNITED STATKS NATIONAL MUSEUM VOLUME 1

or slightly curvcil or more or less abruptly bent in the middle. Sometimes this rod

becomes stout and roughened at both ends, or irregularly broadened and perforated

at one or both ends, or, rarely, converted into an irregular cribriform plate or an irregular

branching spicule. In some cases there are two rods, one longer and one shorter,

smootii o'r roughened, plain or with variously modified ends, rarely converted into an

irregular plate. Occasionally, especially in the species of Antedon, ambulacral deposits

are absent. (For the details of these deposits see vol. 1, part 2, pp. 264-265, and

beyond.)

Some of the species of Antedon may also have spicules in the tentacles.

Relationships oj the genera.—Since in this subfamily the characters differentiating

the various genera he almost wholly in the oral pinnules, and since in the comatuUds

as a whole tiie transformation of the oral pinnules from food collecting to tactile or

defense organs represents specialization, the species in which this is at a minimum may,

other things being equal, be considered as the most generalized.

The minimum of specialization in the oral pinnules occurs in Antedon mediterranea

and in A. adriatica in which P, is the only outer pinnule to be modified, and, generally

speaking, differs but little from P2 and the following pinnules except in length. The

assumption that these species are more or less primitive in character is borne out by the

very generalized nature of the cirri which, though with numerous segments, are quite

featureless and resemble, in a broad way, the first curi of pentacrinoids, as well as by

the similarly generahzed nature of the IBr series which resemble those of pentacrinoids

more than do those of any other species.

In the other species of Antedon, excepting A. petasus and nuttingi, P2 though of

the same size as P3, does not bear a gonad and may lack the ambulacral groove; the

cirri, strongly recurved distally and with short distal segments, are of a more specialized

kind than those of mediterranea and adriatica, and the same is true of the very short

IBr series. The other Atlantic species appear in every way to be comparable to the

Pacific species formerly included in Compsometra in which, however, the cirri may be of

the short-segmented type (as in A. incommoda), or greatly attenuated and elongate,

or more or less generalized, while the segments of the lower and middle pinnules have

strongly everted and produced distal ends.

In Antedon petasus P3 is similar to Pi and intermediate in length between that

pinnide and P^; in its other features this species closely resembles the second group of

species of Antedon. A. petasus is so very hke the species of Mastigovnetra in every

way as to render its separation from them a matter of some difficulty, and to suggest

that perhaps Mastigometra had best be considered as a sjTionym of Antedon.

In Annametra Pj and Pj are alike, both similarly modified, with 18 to 35 segments,

and are more different from P3 than is true of the preceding examples, while the cirri re-

semble those of all the preceding except Antedon mediterranea and A. adriatica.

In Euantedon P, and Pj are of the same character, with relatively few segments,

not more than 23, and differ from P3 more strongly even than in Annametra; the cirri

also are modified in a rather different direction.

In Argyromeira P, and Pj become still more reduced, with less than 15 segments,
and the cirri, broadly speaking, are like those of Euantedon.

Of the genera in winch tlireo pau^ of pinnules are modified as oral pinnules, Irido-

metra has them all long, but similar. Andrometra, with Pj enlarged and assuming the
fimctions of P, as seen in Antedon, appears to be more generalized than the other
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genera, in which P3 is enlarged and has to a greater or lesser degree assumed the normal
functions of Pj. Of the three remaining genera, Eumetra shows the least modification of

the oral pinnules, while in Dorometra there is a progressive reduction of Pj which in such
species as D. nana has become, like P,, apparently functionless in con-elation with a

high degree of specialization in the cirri and a very small size.

The most highly specialized genus in the subfamily appears to be Toxometra, in

which cirri of the Antedon bifida type, with the characteristic features exaggerated

reappear.

[Note by A.M.C] A re-examination of the unique holotype of Hybometra senta,

formerly included in the Antedoninae, has shown that the large conical centrodorsal

and arrangement of the cirrus sockets ally it with Poliometra and Caryometra of the

subfamily Zenometrinae, rather than with any genus of the Antedoninae. Its curi and

Pi are unfortunately unknown.

In 1938 Dr. H. L. Clark described the genus Monilimetra with four species from
north-west Australia. Mr. Austin Clark included aU these in Toxometra in the t3-pe-

script of this monograph but left no comparison between MonUimetra and Toxometra or

reasons for this move.

Gislfc, 1955, has pointed out that Antedon bifida and to a lesser extent A. hupferi

may have the distal ends of the pinnule segments more or less spinous, which character

has, untU now, been thought to be characteristic of the genus Compsometra. He does

not beheve, and I concur, that there is enough difference in this or any other character

for two genera to be distinguished and also comments that the inclusion by Mr. Clark of

the Atlantic species nuttingi in Compsometra breaks down the geographical separation

of the Indo-Pacific species of Compsometra from the Atlantic ones of Antedon (though

nuttingi appears to be rather aberrant, having different proportions of the first two
pinnules—a character which Gislen supports Mr. Clark in beUeving is important

—

from the species of both Antedon and Compsometra). The name Compsometra therefore

becomes relegated to the synonymy of Antedon.

It seems to me that the generic distinctions in this subfamily are often too artificial.

In some cases differential proportions of the pinnules are regarded as diagnostic, else-

where they are set aside. In checking the following key against a table of numerical

characters derived from the descriptions of the species, some anomaUes were found

which necessitated considerable alterations to the key and which suggested that cer-

tain of the species could be better placed in other genera. Eumetra aphrodite could

well be transferred to Dorometra, as discussed on p. 77, leaving Eumetra monotypic,

E. chamberlaini being marked off from the rest of the subfamily by the relatively long

cirri equal to nearly half the arm length, with up to 33 segments, the highest numbei

recorded in the Antedoninae. Annametra I beheve should also be a monotypic genus.

The type species, A. occidentalis from South Africa, is distinguished from all the other

species of the subfamily by the very short segments of Pi, which are not longer than

wide (see fig. 6, p. 95). Annametra minuta from Japan does approach it in having

these segments less than twice as long as wide and relatively short cirrus segments but

some other species of Antedoninae are also similar with regard to these characters.

As for the genera, Argyrometra and Euantedon seem to me to he very poorly

differentiated from one another. In 1917 and in this typescript, Mr. A. H. Clark dis-

tinguished them by the number of segments in Pj (18 to 21 in Euantedon and 12 or 13 in

Argyrometra), the total size (not diagnostic) and the shape of the centrodorsal (conical
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in An/yrometra find hemispherical in Euantedon). However, he describes the centro-

doi-sui of .1. cru^pa, the tj^pe species of Argyrometra, as hemispherical. Also in two

species of Euantedon, tahitiemis and sinensis, no complete P, is known. Since different

species e.xhibiting; a considerable range in number of segments of P, have been mcluded

in single genera elsewhere in this subfamily—notably 12 to 23 in Toxometra and 8 to 49

in Antedon (12 to 28 m yl. serrata alone)—I do not think that a difference of about

5 or 6 segments can be used as a character of generic significance. In 1928 Dr. H. L.

Clark described a species from South Australia, paucicirra, which he placed in Euantedon

though it has only 10 to 12 segments in P,. If the diagnosis of Euantedon is broadened

to accommodate this species then the only character which may be of sufficient weight

to distinguish the two genera is the very large number of cin-i, LX or more, in the

relatively small known specimens of Argyrometra crispa and mortenseni. However,

in tlie typescript Mr. Clark has included in Argyrometra the species Iridometra exquisita

which has only XIj-L cirri at an arm length two-thirds again as great as in the type

specimens of the two other species. It seems to me better to refer exquisita to the

rediagnosed Euantedon.

In the following key the inverse proportions of the proximal pinnules in the two

species of Argyrometra have necessitated their separate inclusion. Although the key

splits off Antedon petasus from the rest of the genus, the different proportions of Pj

relative to P3 seem to provide the best means of separating Euantedon and Mastigometra

from Antedon.

KEY TO THE GENERA OF ANTEDONINAE

a". P3 not of the same length and character as the succeeding pinnules.

6'. Pa the longest and stoutest pinnule on the arm.

c'. Distal ends of the cirrus segments not overlapping the bases of those succeeding; dorsal edge

of the outer 4-6 cirrus segments about as long as the proximal border (Philippines to north-

west Australia; 0-510 meters) Toxometra (p. 51)

c'. Distal ends of the cirrus segments more or less produced and overlapping the bases of those

succeeding; outer cirrus segments much longer than the proximal width.

d'. Smaller (arms up to 60 mm. long) with not over 17 cirrus segments; cirri less numerous,
XX-LI (rarely over XL) (southern Japan and the Bonin Islands to Tonga and northern

Australia, and westward to the east coast of Africa and Mauritius; 0-728 meters).

Dorometra (p. 61)

cP. Larger (arms up to 80 mm. long) with 16-33 cirrus segments; cirri more numerous, up
to LX (rarely less than XL) (Phihppines, southern Japan and the Lesser Sunda Islands;

69-146 meters) Eumetra (p. 77)

b'. Pj not the longest and stoutest pinnule on the arm.

c'. Pi, P2, and Pj similar and of approximately equal length, with at least 13 segments, usually

about 18 (southern Japan to Timor and the Admiralty Islands; 80-731 meters).

Iridometra (p. 86)

c'. Pj much longer than both Pj and P, though similar to the latter (Andaman Islands to southern
Japan; 55-274 meters) Andrometra (p. 81)

a'. Pj of the same length and character as the following pinnules.

6'. Pj a little larger than Pi.

c'. Pi \\-ilh 18 to 35 segments, not more than twice as long as broad (South Africa and southern
Japan; 0-47 meters) Annametra (p. 91)

c'. Pi with 8 to 12 segments up to four or five times as long as broad (New Zealand; 110-175
meters) Argyrometra mortenseni (p. 98)

y. Pj smaller than Pi, often only half aa long,

c'. Pj distinctly smaller than Pj.

d'. Pi with 10 to 21 segments.
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e'. Cirri about LXX when the arm length is only 30 mm.; P, and Pj with about the same
number of segments (Hawaiian Islands; 270-298 meters).

Argyrometra crispa (p. 97)
e'. Cirri only over L when the arm length exceeds 100 mm.; Pj with fewer segments than Pj

(Moluccas, Philippines and China to the Society Islands and southern Australia;
0-397 meters) Euantedon (p. 99)

cP. Pi with 25 to 50 segments, rarely as few as 20.

e'. Bracliials more or less thickened at their distal edges (Ceylon to the Society Islands;
0-48 meters) Mastigometra (p. 106)

e^. Brachials not flared at their distal edges (western Sweden, Norway, the Faeroe Islands
and southwest of Iceland; 27-326 meters) Antedon petasus (p. 130)

C.2 P3 similar in size to Pj, not distinctly smaller (north-east and tropical Atlantic, the Mediter-
ranean, Arabian Sea to southern Japan and southern Australia, 0-932 meters).

Antedon (p. Ill)

Genus TOXOMETRA A. H. Clark

Toxomelra A. H. Clark, Proc. U.S. Nat. Mus., vol. 39, 1911, p. 560 (diagnosis; type T. paupera;
referred to the Antedoninae) ; Crinoids of the Indian Ocean, 1912, p. 9 (absent from Australia),

p. 10 (absent from Japan; reason), p. 11 (absent from the west coast of the Malay peninsula

and further west), p. 25 (range), p. 63 (in key), p. 232 (original reference; type); in Springer

and Clark, Zittel-Eastman's Paleontology, 1913, p. 237 (in the Antedoninae); Journ. Washington
Acad. Sci., vol. 7, 1917, No. 5, p. 127 (referred to the Antedoninae); No. 16, p. 506 (in key;
range); Unstalked crinoids of the Siboga-Exped., 1918, p. 197 (in key; range), p. 210.

—

Gisl^n,
Nova Acta Reg. Soc. Sci. Upsaliensis, ser. 4, vol. 5, No. 6, 1922, p. 7 (distribution), pp. 129,

130, 131.

Monilimelra H. L. Clark, Mem. Mus. Comp. Zool., vol. 55, 1938, p. 47 (diagnosis; type M. nomima
sp. nov.); Echinoderm fauna of Australia, 1946, p. 60 (in key), p. 62 (genus hmited to N.W.
Australia; key to species).

Diagnosis.—A genus of Antedoninae in which P3 is much the longest and stoutest

pmnule on the arm; the distal ends of the cirrus segments do not overlap the bases of

those succeeding and the dorsal length of the outer 4 to 6 cirrus segments is about

equal to their proximal width.

Type species.—Toxometra paupera A. H. Clark, 1911.

Geographical range.—From Flores to Negros and Mindanao, Philippines, and north-

west Australia.

Bathymetrical range.—From the shore line down to 510 meters.

Thermal range.—From the temperature of the tropical reefs down to 11.95°C.

Remarks [by A. M. C.].—Mr. A. H. Clark included, without comment, the nominal

genus Alonilimetra H. L. Clark, 1938, in the synonymy of Toxometra. Since it also

shares with Dorometra the character of the enlarged P3 some comparison is called for

as justification for tliis move, particularly as it was with Dorometra that H. L. Clark

gave a comparison. The cirrus segments of Toxometra j^aupera are distingiushcd from

those of the species of Dorometra by the absence of flared and overlapping distal ends

and the relatively shorter distal segments. Monillmetra bicolor appears to approach

Dorometra in these characters, to judge from H. L. Clark's figures, but the other three

species of Alonilimetra have cirri appro.xiraating more to those of Toxometra. No men-
tion was made by H. L. Clark of spinous distal productions of the brachials in any of

the species of Alonilimetra, which are therefore taken to have smooth brachials like

those of Dorometra rather than flared spinous ones like Toxometra paupera. However,

this character probably has no great reliability.

356-622—67^—5
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In the absence of any material of Monilimetra for comparison I am leaving Mr.

A. II. Clark's disposition of the species unchanged.

In the following key the characters used by H. L. Clark for the species of Monili-

metra have been retained in default of more reliable ones. In view of the variable pro-

portions of Ft relative to P3 in T. paupera it is doubtful whether this character is of any

use in distinguishing T. lepta. The occurrence of four sympatric species seems to me
improbable and the morphological difiFerences between them too slight for all to be

justified.

KEY TO THE SPECIES OF TOXOMETRA

a'. Brachials smooth, not flared distally.

6'. P, almost as large as P3.

c'. Fourth to sixth cirrus segments more than twice as long as wide; Pi 5-6 mm. long; color in

life purple and white, with the cirri all white (north-west Australia; 9-15 meters).

bicolor (p. 52)

d'. Fourth to sixth cirrus segments less than twice as long as wide.

d'. Proximal pinnules relatively long and slender, P3 with over 30 segments, measuring about

25 mm., Pi measuring 12 mm.; color in life brownish, sometimes variegated (north-west

Australia) nomima (p. 53)

(P. Proximal pinnules not very elongated, P3 with about 24 segments, measuring under 20

mm., Pi measuring about 8 mm.; color in life purple and white with pinnules banded

(north-west Australia; 0-15 meters) poecila (p. 55)

6". Pi conspicuously smaller than P3 (north-west Atistralia; &-15 meters) lepta (p. 57)

a'. Brachials flared and spinous (Flores to the Philippines; 0-510 meters) paupera (p. 58)

TOXOMETRA BICOLOR (H. L. Qark)

Monilimelra bicolor IT. L. Clark, Mem. Mus. Comp. Zool., vol. 55, 1938, p. 65 (description; between

C.ipe Villarct and Broome, 5-8 fathoms; also near False Cape Bossut, near entrance to Roebuck
Bay, and Pearl Shoal, 7 fathoms); figs. 11, 12, p. 56; Echinoderm fauna of Australia, 1946, p.

63 (in key; arm bases purple, cirri white).

Diagnostic features.—The cirri have 15 to 17 segments, of which the fifth and sixth

are more than twice as long as wide; P4 is almost as large as P3, which has about 25

segments; the brachials are not conspicuously flared.

Description.—The centrodorsal is low, hemispherical, about 2 mm. in diameter,

and almost completely covered with cirri.

The cirri are about XXXVIII, 15-17, crowded and more or less recurved. The
fourth to sixth segments arc elongated, more than twice as long as the diameter of the

nearly cj'lindrical middle; those following are longer than broad and increasingly

compressed. The opposing spine is sharp and rather prominent, and the terminal

claw is sharp but not strongly curved.

The radials are concealed. The IBri are short, at least four times as broad as

long. The IBr2 (axillaries) are low pentagonal with the lateral margins very short

and the width much greater than the length. The synarthrial articulations are very
open.

The 10 arms are appro.ximately equal, about 35 to 40 mm. long. The number of

brachials exceeds 80. The character of the brachials and the position of the syzygies
are essentially as in T. nomima.

Pi is 5 or 6 mm. long with some 20 segments of which the basal are short and
broad and the distal are somewhat longer than broad; on the whole the pinnule is

quite moniliform. Pj is longer and less moniliform but has about the same number of
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segments. P3 is much longer and stouter, 12 to 15 mm. long with about 25 segments,

of which all but the basal two or three are much longer than broad. P, is almost as

long and stout as P3, while Ps is markedly smaller and Pio is the smallest of tho

pinnules. Spininess of the distal margins of the pinnule segments is not very marked,

but with a lens it is evident on the basal and middle segments of P3 to Pio.

The color (dry) is deep purple on the calyx and basal portion of the arms; the

pinnules, except for some of the larger basal ones, are lighter and distally quite light

so that the arms appear distinctly lighter near the tips. The cini are pure white in

striking contrast, the very basal segments, however, being deep purple.

Notes.—Dr. H. L. Clark said that this species is very close to T. nomima and

might perhaps be considered a color form of that species, but the difference in the cirri

seems to be constant and the coloration of the present form is so strildng that it seems

better to regard it as a distinct species.

Dr. H. L. Clark remarked it is evident that this species cannot be considered com-

mon in the Broome region.

The specimen from near the entrance to Roebuck Bay is somewhat larger and

darker than the type, the pinnules being all dark. The arms are about 50 mm. long.

The cirri are all wanting.

The superb specimen from Pearl Shoal has the arms about 60 mm. long and

cream white, but the pinnules on the basal 10 to 18 mm. of each arm are red-purple,

in sharp contrast. The cirri are pm-e white.

The specimen from near False Cape Bossut resembles the holotype, but all the

cirri and most of the pinnules are wanting.

Localities.—Near the entrance to Roebuck Bay, Western Australia; H. L. Clark,

June 1932 [H. L. Clark, 1938].

Pearl Shoal; 13 meters; H. L. Clark, September 26, 1929 [H. L. Clark, 1938].

Between Cape Villaret and Broome; 9-15 meters; H. L. Clark, June 1932 [H. L.

Clark, 1938] (1, M.C.Z. 946). Type locality.

Near False Cape Bossut; H. L. Clark, September 1929 [H. L. Clark, 1938].

Geographical range.—Coast of northwestern Australia from Broome southward

to False Cape Bossut.

Bathymetrical range.—From 9 to 15 meters.

History.—Moniliraetra bicolor was described by Dr. Hubert Lyman Clark in 1938

from a specimen from between Cape Villaret and Broome in 5 to 8 fathoms, which

he had collected in June 1932. At the same time it was recorded from three other

locahties and brief notes were given on the specimens.

TOXOMETBA NOMIMA (H. L. Clark)

Monilimetra nomima H. L. Clark, Mem. Mus. Comp. Zool., vol. 55, 1938, p. 48, figs. 5, 6, p. 49

(description; Broome; Roebuck Bay; near False Cape Bossut; between Broome and Cape Vil-

laret); Echinoderm faima of Australia, 1946, p. 62 (in key), p. 63 (rare at Broome; color variable,

predominantly brown).

Diagnostic Jeatures.—The fifth and sixth cirrus segments are only a little longer

than wide; P4 is nearly as large as P3, having about 30 segments; the brachials are not

conspicuously flared.

Description.—The centrodorsal is low-hemispherical, not quite 3 mm. in diameter

and well covered with ciiTus sockets except at the dorsal pole; the sockets nearest the

pole are very small, those near the margin being the largest.
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Only 3 cirri ore present nnd all these are broken, but one lacks only the terminal

claw; this has 13 segments whicli are short, broad, and except basally distinctly com-

pressed; the fourth to sixth segments arc the longest, but are not much longer than their

distal width. The opposing spine is small and inconspicuous. As shown by two

paratypes the terminal claw is not conspicuous or peculiar, but is normally curved.

The radials arc concealed. The IBr, are about four times as broad as long. The
IBrj (axillaries) are more or less triangular with slightly concave sides, not quite so

long as broad. The synarthrial articulations between the elements of the IBr scries and

between the first two brachials are not at all close.

The 10 arms are all broken, but would not have exceeded 35 mm. in length, and the

number of brachials was probably not more than 70, counting syzj-gial pairs as one.

The first brachials are short, twice as long exteriorly as interiorly, w^here they are

rather markedly in contact; their length along the outer edge is equal to about half

their width. The second brachials are somewhat longer, and the first sj-zjgial pair

(composed of brachials 3+4) equals the second brachial in size. The following three

or four brachials are about twice as broad as long and are nearly oblong; after that

they become more wedge-shaped, though never triangular.

Syzygies occur between brachials 3+4 and 9+10 and then at irregular but usually

rather short intervals.

Pi is about 12 mm. long, very slender, with about 23 segments of which the basal

6 to 12 are about as long as broad, the length then increasing so that the moniliform

character of the pinnule disappears near the tip. P2 is about 14 mm. long with some
25 segments of which only 2 or 3 at the base are as broad as long and the distal are

twice as long as broad. P3 is much longer and stouter, apparently about 25 mm. long

(Dr. H. L. Clark said that the terminal portion is too much ciu-ved and twisted for

measurement), with more than 30 segments. P4 is about as stout as P3 but not so long,

although it has about 30 segments. P5 is much smaller and shorter, with about 20
segments. The pinnules following are somewhat smaller but soon increase in length,

although they remain very slender. Beginning with P3 the outer distal corner of each
segment projects as a minute spine and the distal margin begins to be slightly serrate;

this spininess of the distal margin of the pinnule segments becomes very marked near
the middle of the arm but decreases again on the distal pinnules.

The color (dry) is brown, lightest on the centrodorsal and arm bases and again
distally, darkest on the dorsal side of the eighth to twentieth brachials, where it is a
deep purple-brown. The change of shade is very gradual and nowhere abrupt. Begin-
ning at the very base of each ray a light yellowish brown line, ill-defined and soon
broken into irregular patches, runs out on the dorsal side of each arm; there are also

minute specks of this light shade on each side of this lino. The pinnules and cirri are
light brown or oven pale brownish white. Distally the arms are somewhat banded as

each segment is brown with a broad hght margin.

Notes.—Dr. Clark referred to this species four paratypes and two other specimens.
Ho said that one is uniformly cream colored dorsally and is probably bleached. Another
appears to bo unifonuly yellow-brown, but under a lens faint markings corresponding
to those of the holotypo are barely distinguishable. The other two paratypes are
light reddish browm or fawn color, variegated with a darked purplish browm ; they are,
however, in poor condition and were apparently stained, probably by contact with
other echinoderms in the coUccting or preparing of the specimens. A fifth specimen,
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somewhat similar to those but much lighter in color and a Uttle smaller and more deli-

cate in structure, is referred to this species but is not considered a paratype. It has
the cirri XXXIII, 13-15, but they seem more slender and much less compressed than
in the paratypes, none of which, however, have retained enough of their evidently very
fugacious cirri for adequate comparison. As regards the pinnules, the proportions are

just as in the types but the measurements and actual number of segments are consider-

ably less than in the holotype. Thus P3 has fewer than 20 segments and is only 10 to

15 mm. long, and P4 is distinctly smaller, but is much more like P3 than hko Pj. Dr.
Clark regarded these peculiarities of the pinnules as youthful characters which would
soon have been outgrown. Another specimen that he referred to nomima is very yoimg,
with the arms only 10 to 12 mm. long. The pinnules are all very slender and with few
segments and the cirri are about XXV, 11. Dr. Clark said that the chief reason for

referring this very juvenile specimen to nomima is its resemblance to the much larger

atypical fifth specimen just discussed, the peculiarities of which he believed are due to

immaturity, even though the arms are fuUy 30 mm. long.

Dr. Clark said that this species is undoubtedly the commonest of the Antedonidae
in the Broome region and was taken at least four tinies.

Localities.—Roebuck Bay, Western Australia; H. L. Clark, August 1929 [H. L.

Clark, 1938].

Broome; H.L.Clark, June 1932 [H.L.Clark, iy38] (1, M.C.Z., 953). TypelocaHty.

Between Broome and Capo Villaret; H. L. Clark. 1932 [H. L. Clark, 1938].

Near False Cape Bossut; H. L. Clark, September 1929 [H. L. Clark, 1938].

Geographical range.—Coast of northwestern Australia from Broome southward

to False Cape Bossut.

Bathymetrical range.—Littoral and sublittoral; Dr. Clark gave no depths but

spoke of several of the specimens as dredged.

History.—Monilimetra nomima was described by Dr. Hubert Lyman Clark in

1938. In his accoimt of this species Dr. Clark mentioned two specimens taken in Roe-

buck Bay in August 1929; two more dredged near False Cape Bossut early in September

1929 ; and three secured at different times in dredging between Broome and Cape Villaret.

TOXOMETRA POEaLA (H. L. Clark)

Monilimetra poecila H. L. Clabk, Mem. Mus. Comp. Zool., vol. 55, 1938, p. 53 (description; between

Cape Villaret and Broome, 5-8 fathoms; also near Cape Bossut, near entrance to Roebuck Bay,

and Pearl Shoal, 7 fathoms); Echinoderm fauna of Australia, 1946, p. 63 (in key; color con-

spicuously variegated white, yellow, and purple).

Diagnostic features.—The cirri have 16 to 18 segments of which the fifth and sixth

are the longest but only a little longer than broad, P4 is hardly, if at all, smaller than

P3 which has about 24 segments; the brachials are not conspicuously flared.

Description.—The centrodorsal is low hemispherical, more than 2 mm. in diameter,

the small bare area at the dorsal pole \vithout evident cirrus sockets.

The cirri are XXXIII, 16-18, crowded and more or less recurved. The segments

are short and broad. The first three are broader than long, the fourth is about as

broad as long, and the fifth and sixth are evidently longer than broad. The segments

following are about as long as the distal width. The opposing spine is insignificant.

The terminal claw is small but sharp and curved. While the cirri are flattened on the

sides they are not markedly compressed.
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The radials are concealed. The IBri are short, about four times as broad as long.

The IBrj (axillarios) arc low pentagonal, broader than long, with the lateral margins

very short. The synaithrial articulations are not at all close, the lower brachials in

particular being very noticeably separated except at the very margin.

The 10 arms are rather unequal, the longest exceeding 50 mm. The number of

brachials exceeds 140 on the longest arm. The form of the brachials and the position

of the syzygies is essentially as in T. nomima.

Pi is about 8 mm. long with some 20 segments, of which the basal are as broad as

long and oven distally the length barely exceeds the width, yet owing to the lack of

constrictions between the segments the monihform character of the pinnule is not as

striking as it might be. P2 is similar but is longer and stouter; the number and relative

proportions of the segments is about the same. P3 is conspicuously larger in every way,

nearly 20 mm. long with about 24 segments. P4 is very similar to P3 and httle, if at

all, smaller. Pj and the subsequent pinnules decrease uniformly in size to about Pn
or Pjo, after which the length increases a little but the stoutness does not. The spininess

of the distal margins of the pinnule segments is more or less evident on P, to Pio, but is

not very conspicuous.

The color (dry) is variegated with whitish, yellow, and purple; the ground color of

the centrodoi-sal, cin-i, bases of arms and pinnules, is whitish, of the dorsal side of the

anus j'ollow. On each cirrus segment, excepting the most prox-imal and the two
terminal, there is a conspicuous purple spot, and often these spots tend to run together

dorsally, maldng an incomplete or sometimes complete, girdle around the segment.

Each pinnule has from 8 to 10 purple bands of somewhat indefinite position and com-
pleteness. Each basal brachial has a large purple spot on each side dorsally, but beyond
the eighth the spots tend to coalesce more or less into an indefinite band of dull purple

or dusky. The regenerating portions of the arms are a uniform hght yellow without
markings, but the pinnules borne on them are banded. The disk is variegated with
whitish and purple.

N'otes.—Dr. H. L. Clark said that there are three paratypes, but all are more
badly broken than is the holotype. One of these, taken at the same time and place, is

similar in size and structure so far as can be determined, but is much darker in color,

the yellow on the arms is pale, the purple is much more abundant, and the spots have
coalesced into broad irregular bands. The two other paratypes show the same contrast
in color, but it is even more marked. The Ughter one is nearly white (possibly the
yellow has been bleached in the alcohol in which it is preserved), variegated with a
dull reddish purple (the shade may have been altered m alcohol), and with the pinnules
less frequently and conspicuously banded. The darker specimen is deep red-purple
with a whitish middorsal hne on the IBr series and the pinnules purple and white
banded as usual.

Dr. H. L. Clark said that this unusually lovely comatuhd is very sensitive to
handling, and only the holotype has any arms still attached to the calyx. Two of the
paratypes were taken on September 5, 1929, "at extreme low water, far south of the
jetty" at Broome. His field notes go on to say, "ten long, slender, very graceful arms;
finely variegated \vith purple and white; very delicate and went all to pieces in pail,
breaking the arms up into little bits." 'When the two specimens taken in 1932 were
dredged, the present holotype was very httle damaged, so it was possible by plunging
It at once into strong alcohol to get a very good specimen, even the cirri remaining in
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place. Dr. Clark commented that obviously this fine species cannot be considered at

all common in the Broome region.

Localities.—Between Cape Villaret and Broome, Western Australia; 9-15 meters;

H. L. Clark, June 1932 [H. L. Clark, 1938] (2, M.C.Z. 956). Type locality.

Broome; at extreme low water, far south of the jetty; H. L. Clark, September 5,

1929 [H. L. Clark, 1938].

Geographical range.—From Broome to Cape Villaret, Western Australia.

Baihymetrical range.—From the low tide mark to 15 meters.

History.—Monilimeira poecila was described by Dr. H. L. Clark from a specimen

dredged between Cape Villaret and Broome in 5-8 fathoms in June 1932. At the same
time he mentioned another from the same locality, and two more from Broome taken

on September 5, 1929.

TOXOMETRA LEPTA (H. L. Clark)

Monilimeira lepta H. L. Clark, Mem. Mus. Comp. Zool., vol. 55, 1938, p. 51 (description; Broome,

5-8 fathoms); figs. 7, 8, p. 52; Echinoderm fauna of Australia, 1946, p. 63 (in key; very light

colored).

Diagnostic features.—The cirri have 15 to 17 segments, of which the fifth and

sixth are the longest but not quite twice as long as wide; P3 is conspicuously larger than

P,, with at least 23 segments as opposed to about 15; the brachials are not conspicuously

flared.

Description.—The centrodorsal is low hemispherical, about 2 mm. in diameter,

with the bare dorsal pole rough with minute cirrus sockets.

The cirri are XXXV, 15-17, crowded and more or less strongly recurved. The

fourth to sixth segments are the longest and least compressed, but the length is scarcely

equal to twice the diameter at the middle; distally the segments become shorter and

broader and moderately compressed. The opposing spine is low and inconspicuous.

The terminal claw is small but sharp and curved.

The radials are concealed. The IBrj are short, at least fom- times as broad as

long. The IBrj (axillaries) are more or less triangular or low pentagonal; the lateral

margins may be considered as blunt points on a triangle or as very short sides of a

pentagon; the width of the axillaries is considerably greater than the length. The

synarthrial articulations are not very close, and synarthrial tubercles are insignificant

or wanting.

The 10 approximately equal arms are about 35 to 40 mm. long. The number of

brachials probably exceeds 80. The characters of the brachials and position of the

syzygies are essentially as in T. nomima.

Pi is about 6 mm. long with some 20 segments of which only the basal 6 or 7 are

broader than long, so that the moniiiform character of the pinnule is not conspicuous.

P2 is similar but is longer and stouter, with about the same number of segments, but

only about three of the basal are broader than long. P, is conspicuously longer, at

least 15 mm. long, and stouter, with 23 or more segments, of which all but the two or

three basal ones are much longer than broad. Pi is distinctly smaller with about 15

segments and P5 is similar but smaller still. The pinnules following are not peculiar.

The spininess of the distal margins of the pinnule segments is more or less evident

under a lens, but is not at all conspicuous.

The disk is plump and relatively large.
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I The holotj'-pe (dry) has the cirri, pinnules, and sides of the arms very pale brown,

nearly white, the dorsal surface of each arm with a broad dark brown or blackish

stripe. In alcohol the color is not essentially different. The disk is pale grayish,

more brown on the anal cone and dark along the margins of the food grooves.

Notes.—Dr. H. L. Clark says that there are five paratypes, also dredged in the

vicinity of Broome in June 1932. Apparently all the specimens were taken at the same

time and place. They agree well in structural details and arc distinctly more slender

than T. nomima. In color they show some diversity, and not one has the dark stripe

on the arms. Three are uniformly very light, a dull pale cream color on the dorsal

side. One of these has the cirri white with no markings, while in the second a few-

distal segments of tiie largest cirri have a dusky blotch. The third has the cirri dusky

or purplish gray. The two otiier specimens have more or less dusky or light brownish

purple blotclies on the brachials on each side, but these are not conspicuous. In the

larger the cirri are nearly white, but in the smaller they are almost lead color.

A seventh specimen, which may properly be called a paratype, was taken on

Pearl Shoal in 1929. The arms are all broken and the cirri are nearly all gone, but Dr.

Clark did not hesitate to refer it to this species, as the pinnules correspond completely

and such cirri as are present agree with those of lepta- Tlie color, a uniform light shade

not quite white, is also appropriate.

Dr. Clark said that this is the most Dorometra-likc of any of the four species at

Broome. The monilifomi character of Pi is by no means striking and the resemblance

of the comatulid to Dorometra is obvious.

Localities.—Broome, Western Australia; 9-15 meters; H. L. Clark, June 1932

[H. L. Clark, 1938] (1 M.C.Z., 950). Type locahty.

Pearl Shoal; H. L. Clark, 1929 [H. L. Clark, 1938].

Oeograpkical range.—Known only from the vicinity of Broome, Western Austraha.
Bathymetrical range.—From 9 to 15 meters.

History.—Monilimetra lepta was described by Dr. Hubert Lyman Clark in 1938
from a specimen that he had collected at Broome, Western Australia, in 5-S fathoms
in June 1932. Five others also dredged in the vicinity of Broome he designated as

paratypes. A seventh taken on Pearl Shoal in 1929 he also regarded as a paratype.

TOXOMETRA PAUPEKA A. H. Clark

[See vol. 1, pt. 2, fig. 767, p. 362]

Toxometra paupera A. II. Clark, Proc. U.S. Nat. Mus., vol. 39, 1911, p. 560 (description; Albatross
Stas. 5519, 553C); Crinoids of the Indian Ocean, 1912, p. 232 (synonymy; localities); Unstalked
crinoids of the Siboga-Exped., 1918, p. 210 (synonymy; detailed description; Siboga Stas. 79a,
96, 99 and Maumori)

, pp. 272, 276 (listed), pi. 25, figs. 82, 83.—Gisl£n, Nova Acta Reg. Soc.
Sci. Upsalieasis, ser. 4, vol. 5, No. 6, 1922, p. 7 (habitat), p. 131.—A. H. Clark, Joiirn. Linn.
Soc. (Zool.),vol. 36, 1929, p. 659 (between Cebu and Leyte: 154 fathoms).

Toxometra purpurea A. H. Clark, Notes Leyden Mus., vol. 34, 1912, p. 138 (description; Siboga
Sta. 96); Unstalked crinoids of the Sifcoja-Exped., 1918, p. 210 (=7. paupera), pi. 25, fig. 82.

Diagnostic features.—The cirri have 13 to 16 segments, of which the longest are
about twice as long as broad; I\ varies from two-thirds as long as P3 to ahnost the same
length; the brachials are flared and spinous at their distal ends.

Z)esm><ion.—Centrodorsal small, truncated hemispherical, the dorsal pole small
and papillose; cirrus sockets arranged m three closely crowded alternating marginal
rows.
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Cirri XXIV, 13-16, 10 mm. long, recalling those of Antedon petasus but smoother

dorsally and more slender proximally; first segment short, second slightly longer, third

as long as broad or slightly longer than broad, fourth slightly longer than the third,

fifth and sLxth the longest, just under twice as long as the proximal width, the following

gradually becoming laterally compressed and, though remaining actually of the same
length, increasing in lateral diameter and becoming therefore relatively shorter so that

the last four before the penultimate are only slightly longer than broad; in the proximal

portion the cirri are in lateral view slender, and rounded in cross section; in the distal

half they become strongly compressed and in lateral view about twice as broad as in

the proximal half; there are no dorsal processes; opposing spine short, subterminal to

submedian, its base involving only a small part of the dorsal surface of the segment; in

height scarcely one-third the distal diameter of the penultimate segment, directed

obliquely forward; terminal claw somewhat longer than the penultimate segment, stout

and strongly curved.

Radials just visible beyond the run of the centrodorsal ; their distal angles are

separated.

IBri short, about four times as broad as long in the median line, trapezoidal,

widely separated interradialty, their sides making an angle of nearly 120° with those

of their neighbors; IBr2 broadly pentagonal; the anterior angle measures approxi-

mately 90°; the lateral edges are nearly as long as those of the IBri and make \vith

them an angle of about 120°; the synarthrial tubercles are rather prominent, and the

elevation is continued somewhat anteriorly onto the axillary.

Arms 10, about 90 mm. long; first brachial short, over twice as broad as long

exteriorly, the exterior length being rather more than twice as great as the interior;

the inner edges of adjacent first brachials are united basally, but distally diverge at a

very broadly obtuse angle; second brachial about twice as large as the first, irregularly

quadrate; first syzygial pair (composed of the third and fourth brachials) nearly twice

as long interiorly as exteriorly, the inequaUty falling chiefly in the hypozygal, twice

as broad as long in the median line; next four brachials slightly wedge-shaped, twice as

broad as the greater length, the following become triangular, about as long as broad,

and after the proximal quarter of the arm wedge-shaped, about as long as broad, and

terminally somewhat longer.

Syzygies occur between brachials 3-|-4, 9+ 10, 14+ 15 and distally at intervals

of three muscular articulations. The width at the first syzygy is 1.2 mm. and the

length from the beginning of the division series to the second syzygy is 7.0 mm.
Pi is 5.5 mm. long, composed of 15 segments, of which the fu'st is short, the second

longer, the third nearly as long as broad, the fourth slightly longer than broad, and

the seventh and foUowang about twice as long as broad ; the pinnule is small and slender,

and tapers evenly from the base to a slender and delicate tip; there is a slight swelling

on the distal edge of the second and third segments; P2 7.5 mm. long, with 16 segments,

resembling Pj but proportionately stouter; the distal edges of the third and following

segments are slightly produced and finely spinous; as in Pi the dorsal edge of the second

and third segments is slightly thickened; P3 from 12 to 13 mm. long with 22 seg-

ments, resembling Pa but proportionately stouter; P4 from 5.0 to 5.5 mm. long

with 14 segments, similar in size to P2 but with the distal segments very slightly shorter;

P5 6 mm. long with 15 segments, slightly stouter than P4 and not tapering so rapidly;

556-622—67 6
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dbtal pinnules 6.5 mm. long with about 16 segments, very slender, the segments beyond

the two basal much elongated.

Notes.—The preceding description is based upon the larger specimen from Siboga

station 96. The type specimen, from Albatross station 5519, is smaller and less de-

veloped. It may be described as follows.

The centrodorsal is small, low hemispherical or thin discoidal, the bare dorsal

pole about 1 mm. in diameter. The cirrus sockets are arranged in three closely crowded

alternating rows.

The cirri are XXII, 11-12 (usually 11), 7 mm. long. The first segment is short,

the second is t\vice as broad as long, the thu'd is from one third to one half again as

long as broad, the fourth is about twice as long as the median diameter, and the fifth

is not quite so long as the fourth. The following segments gradually decrease in length,

the antepenultimate being about one thu-d again as long as broad and the penultmiate

only slightly, if at all, longer than broad. The third and following segments are slightly

constricted centrally, with rather prominent ends, this feature gradually dying away

distally. The fourth and following segments have a slight serrate production of the

distal dorsal edge, which is not sufficient to appear in lateral view as a definite process.

The opposing spine is prominent, though small, terminal or subterminal, and the ter-

minal claw is slightlj' longer than the penultimate segment, rather slender, moderately

and evenly curved.

The distal borders of the radials are even with the edge of the centrodorsal. The

IBri are short, oblong, three times as broad as long, just in contact basally, the distal

border rather prominently everted, and with a prominent dorsoventrally elongated

tubercle occupying the outer half or two thirds of the median line. The IBrj (axillaries)

are almost triangular, about twice as broad as long, the lateral edges about one half

as long as those of the IBri, the anterior borders, like those of the IBri, strongly everted

and very finely serrate, and with a very prominent dorsoventrally elongate tubercle

in the pro.ximal two thirds.

The 10 slender arms are 80 mm. long. The first brachial is slightly wedge-shaped,

twice as broad as the median length, the two of each arm pair interiorly united for the

basal half, the inner sides thence diverging at a right angle; the distal edge is everted,

and there is a median tubercle in the distal half as on the IBr,. The second brachial

is of about the same size, but much more obliquely wedge-shaped; the distal edge is

strongly everted, and there is a median tubercle in the proximal half. The first syzygial

pair (composed of the third and fourth brachials) is slightly longer interiorly than ex-

teriorl.v, about as broad as the median length, with the distal edge very strongly everted

and the syzygial line raised into a sharp ridge. The following three brachials are

slightly wedge-shaped, twice as broad as the median length, with the distal edges very
strongly everted; those succeeding become very obliquely wedge-shaped, almost tri-

angular, about as long as broad, with the distal edges strongly produced and serrate,

and after the second syzygy longer than broad, and distally twice as long as broad.
The production of the distal edges of the brachials becomes rather less marked after

the proximal fourth of the arm, but persists to the tip.

Syzj'gies occur between brachials 3+4, 9+10, 14+15, and distally at intervals of 3
muscular articulations.

Pi is 4.5 mm. long, slender, rather stiff, evenly tapermg to a pointed tip, composed
of 12 segments, of which the first is about twice as broad as long, the second and third



PART 5 A MONOGRAPH OF THE EXISTING CRINOIDS 61

are about as broad as long or slightly longer, and the following mcrease in length so tliat

the distal are about three times as long as broad. P2 is 6 mm. long, similar to Pi but
proportionately stouter, with about 14 segments of which the distal are rather more
elongated than are those of P,. P3 is from 7.0 mm. to 7.5 mm. long, similar to Pj but
proportionately stouter, with 17 segments of which the outer have slightly produced
distal ends. P4 is 6.5 mm. long, about as stout basally as P3 but more slender distally,

the outer segments with more prominent distal ends. P5 is 5 mm. long, nearly as stout
basally as P^, but more slender distally and composed of longer segments. The follow-
ing pinnules are similar to P5, gradually becoming longer and more slender. The
distal pinnules are 6 mm. long.

The color in alcohol is brownish yellow with the perisome dark brown.
Localities.—Siboga; Maumeri, on the southern coast of Flores; coral reef [A. H.

Clark, 1918] (1, Amsterdam M.).

Siboga station 79a; East Borneo Bank (lat. 2°38'30" S., long. 117°46' E.); 54
meters; fine coral sand; June 12, 1899 [A. H. Clark, 1918] (2, U.S.N.M., E. 447; Amster-
dam M.).

Siboga station 99; anchorage off North Ubian (lat. 6°07'30" N., long. 120°26' E.);
16-23 meters; June 28-30, 1899 [A. H. Clark, 1918] (2, Amsterdam M.).

Siboga station 96; southeastern side of the Pearl Bank, Sulu (Jolo) archipelago; 15

meters; lithothamnion; June 27, 1899 [A. H. Clark, 1912, 1918] (2, Amsterdam M.).
Albatross station 5536; between Negros and Siquijor; Apo Island (center) bearing

S. 26° W., 11.8 miles distant (lat. 9°15'45" N., long. 123°22'00" E.); 510 meters;

temperature 11.95° C; green mud; August 19, 1909 [A. H. Clark, 1911] (1, U.S.N.M.,
35670).

Albatross station 5519; in the vicinity of northern Mindanao; Point Tagolo Light
bearing S. 71° W., 8.7 miles distant (lat. 8°47'00" N., long. 123°31'15" E.) ; 333 meters;

temperature 12.39° C; globigerina and sand; August 9, 1909 [A. H. Clark, 1911] (4,

U.S.N.M., 27507, 35669). Type locaUty.

Between Cebu and Leyte, Philippines (lat. 11°07' N., long. 124 °06' E.); 282 meters

[A. H. Clark, 1929] (1, B.M.).

Geographical range.—From Flores northward to Negros and northern Mindanao,
Philippines.

Bathymetrical range.—From the shore line down to 510 meters.

Thermal range.—From the temperature of the tropical reefs down to 11.95° C.

History.—This species was first secured by the Siboga among the Dutch East
Indies and the Philippines in 1899, but was first described from specimens dredged by
the Albatross in the Philippines in 1909.

Shortly after the publication of the original description in 1911 the Siboga collec-

tions were sent to me and among them I found what I considered to be a new species

of this genus; it was described under the name of T. purpurea in 1912, but there can be

Uttle doubt that T. purpurea is only the fully developed form of T. paupera.

In 1929 I recorded a specimen from the Philippines in the British Museum collec-

tion.

Genus DOROMETRA A. H. Clark

Antedon (part) P. H. Carpenteb, Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 204, and
following authors.

Iridomelra (part) A. II. Clark, Proc. Biol. Soc. Washington, vol. 21, 1908, p. 131.
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DoTomctra A. II. Ci.ark, Journ. Washington Acad. Sci., vol. 7, No. 5, I9I7, p. 127 (referred to the

Antt'doninae), p. 128 (type species Antedon nana Hartlaub, 1890; diagnosis; range; included

species); No. 10, p. 506 (in key; range); Unstalked crinoids of the Siboga-Exped., 1918, p. 198

(in key;' range), p. 214 (key to the included species).—Gisl^n, Nova Acta Reg. Soc. Sci. Upsali-

onsis, ger. 4, vol. 5, No. 6, 1922, p. 133.—H. L. Clark, Mem. Mus. Comp. Zool., vol. 55, 1938,

p. 47; Echinoderm fauna of Australia, 1946, p. 60 (in key), p. 62 (type species; range; key to

Australian species).

Diaonosis.—A genus of Antcdoiunae in wliich P3 is much the longest and stoutest

piinnilc on the arm; there are rarelj' over XL cirri, of which the segments, not over 17 in

number, have produced distal ends that overlap the pro.ximal ends of those succeeding;

tlio outer cirrus segments, except sometimes the distalmost, are much longer than their

proxunal width; the brachials have smooth, or only very finely spinous distal edges;

and the arms are not known to exceed 60 mm., and arc rarely 50 mm. in length.

T7/pe species.—Antedon nana Hartlaub, 1890.

Geographical range.—From southern Japan and the Bonin Islands to the Tonga

Islands and northern Australia and westward to the eastern coast of Africa, from

Mauritius and Madagascar to Suez.

Baihymetrical range.—From the shore line down to 728 meters.

Thermal range.—Fi'om the temperature of the tropical littoral down to 16.72° C.

History.—The fu^t known species of Dorometra {parvicirra) was described by
P. H. Carpenter in 1888 under the generic name Antedon, the second (nana) was
described by Hartlaub under the same generic name in 1890, and the third (briseis)

was also described as an Antedon by the present writer in 1907. In 1908 Chadwick
mentioned a fourth species which, however, he did not distinguish from Carpenter's

parvicirra.

In my first revision of the comatulids (1907) the species parvicirra, nana and briseis

were left in the genus Antedon; but in the second revision (1908) they were removed,
together with [Argyrometra] cri^pa, [Andromefra] psyche and [Annametra] minuta to

Iridometra, of which Antedon adrestine A. II. Clark, 1907, was the tj'pe species. Here
they remained until 1917 when, in a revision of the Antedonidae, the genus Dorometra
was proposed, ^vith the species mina, mauritiana, gracilis, briseis, parvicirra, aegyptica

and clymene. In 1936 the species andromacha A. H. Clark was added and in 1940
gracilis was reduced to the synonjTny of nana by Dr. T. Gisl^n.

[Note by A.M.C] As explained on p. 77, I beUeve that Eumetra aphrodite will

prove to be congeneric with Dorometra nana rather than with E. chamberlaini. If that
is so, then its position Nvithin the genus Dorometra is close to aegyptica and parvicirra.

KEY TO THE SPECIES OF DOROMETRA

(Modified by A.M.C]

o". P, intermediate in size and in number of segmwits between Pi and Ps.
6'. Cirri not especially slender, with up to 16 segments of which the longest are not more than about

twice as long as the diameter of the expanded ends; P3 with more numerous segments than Pj.
c'. Cirri up to 10 mm. long when the arms are 40 mm. long (Bonin and Philippine Islands to Singa-

pore and Queensland; 0-164 meters) .parvicirra (p. 63)
c». Cirri up to 13 mm. long when the arms are 40 mm. long (Suez Bay; 18 meters).

aegyptica (p. 67)
6'. Cirri with 11-12 excessively slender and delicate segments, the earlier ones about four times a

long as the diameter of their expanded ends, the penultimate twice as long as broad; P3 with
few, if any, more segments than P, ( Moluccas ; 95 meters) clymene (p. 68)

a'. Pj Itcsembling Pi in size, or smaller.
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6'. P3 with more than 18 segments.

cK Pi 3.5 mm. long when the arms are up to 45 mm.; Pj about three-quarters that length (Mada-
gascar and Mauritius to the Maldive Islands; littoral) mauritiana (p. 69)

c'. Pi 10 mm. long when the arms are 40 mm.; P2 less than half as long (Celebes).

andromacha (p. 71)
6-. Pj with up to 16 segments.

c'. P3 more than twice as long as Pi and P2, with about twice as many segments; 10-14 (usually
10-12) cirrus segments (Philippine, Benin, and Tonga Islands to northern Australia and
westward to the Andaman and Nicobar Islands; 0-54 meters) nana (p. 71)

C-. P3 not more than a third again as long as Pi and P2, with not more than a third again as
many segments; 9-17 (usually 11-14) cirrus segments (south and southwestern Japan;
108-728 meters) briseis (p. 75)

DOROMBTRA PARVICIRRA (P. H. Carpenter)

[See vol. 1, pt. 2, fig. 789, p. 366]

Antedon parvicirra P. H. Carpenter, Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 204
(description; Challenger Sta. 208), pi. 36, figs. 7, 8.—A. H. Clark, Smithsonian Misc. Coll.,

vol. 50, pt. 3, 1907, p. 352 (belongs with the A. bifida type), p. 353 (listed).

—

Hamann, Bronn's
Klassen und Ordnungen des Tier-Reichs, vol. 2, Abt. 3, 1907, p. 1579 (listed).—A. H. Clark,
Crinoids of the Indian Ocean, 1912, p. 34 (= Iridomelra parvicirra).

Iridometra parvicirra A. H. Clark, Proc. Biol. Soc. Washington, vol. 21,1908, p. 131 (listed); Proc.

U.S. Nat. Mus., vol. 34, 1908, p. 218 (compared with /. lArgijrometra] crispa); vol. 39, 1911,

p. 559 {Albatross Sta. 6355); vol. 40, 1911, p. 42 (cirri compared with those oi I . aegyptica)

Crinoids of the Indian Ocean, 1912, p. 34 {=A. parvicirra P. H. Carpenter, 1888), p. 231 (syno-

nymy; localities); Smithsonian Misc. Coll., vol. 61, No. 15, 1913, p. 54 (comparison with
aegyptica).

Iridometra scita A. H. Clark, Smithsonian Misc. Coll., vol. 52, pt. 2, 1908, p. 232 (Philippines);

Crinoids of the Indian Ocean, 1912, p. 231 (synonymy; Philippines; Billiton); Smithsonian Misc.

Coll., vol. 61, No. 15, 1913, p. 54 (Billiton; Macclesfield Bank, 35-41 fms.).—Gisl^n, Kungl.
Fysiogr. Sallsk. Lund Forh., vol. 7, No. 1, 1936, p. 4 (Macclesfield Bank).

Iridometra sp. A. H. Clark, Crinoids of the Indian Ocean, 1912, p. 232 (Albany Passage, Queensland).

Dorometra parvicirra A. H. Clark, Journ. Washington Acad. Sci., vol. 7, 1917, No. 5, p. 128 (listed);

Unstalked crinoids of the Siboga-Exped., 1918, p. 215 (in key), p. 216 (synonymy; notes; Sta. 99),

p. 272 (listed); Smithsonian Misc. Coll., vol. 72, No. 7, 1921, pi. 2, fig. 18 (ambulacral deposits) .

—

GiSL^N, Nova Acta Reg. Soc. Sci. Upsaliensis, ser. 4, vol. 5, No. 6, 1922, p. 5, p. 137 (localities;

notes), p. 182 (listed); figs. 125-127, p. 134; Kungl. Fysiogr. Sallsk. Lund Forh., vol. 7, No. 1,

1936, p. 4 (Macclesfield Bank).—H. L. Clark, Mem. Mus. Comp. Zool., vol. 55, 1938, p. 46

(Darwin); Echinoderm fauna of Australia, 1946, p. 62 (in key; references; distribution).

Diagnostic features.—P2 is intermediate in size and in the number of its component
segments between Pj and P3; the cirri have up to 17 segments and are not especially

slender, their longest segments being not more than twice as long as the width of the

expanded ends; Pi has 10 to 15, Pj 13 or 14 or more, and P3 17 to 19 segments. The
size is large for a species of this genus, the arms being from 50 to 60 mm. in length,

and the general habitus is robust.

Description of the holotype [from Carpenter, modified by A.M.C.].—The centrodorsal

is flattened hemisphei'ical, 1.9 mm. in diameter, with a few small papillae around the

flat dorsal pole. There are about XL cirrus sockets. A peripheral cirrus S mm. long

has 13 segments most of which are constricted centrally and flared at the ends, particu-

larly the distal ends. The longest segments are two and a half times as long as their

median widths and the antepenultimate segment is one and a half times as long as

wide. The opposing spine is slender and prominent.

The division series are widely separated laterally.



g4 BULLETIN" S2, UNITED STATES NATIONAL MUSEUM VOLUME 1

The 10 arms are about 50 mm. long, wdth about 80 brachials finely spinous along

their distal edges. The distal intersj'zygial interval is three or four muscular articu-

lations. The w-idth at the first syzygy (3+4) is 1.0 mm. and the length from the

pro.ximal edge of the IBr, to the second syzygy (9+ 10) is 5.5 mm.
r, has up to 15 segments and is 3.5-3.8 mm. long.

Pj is larger with 15+ segments and is over 5 mm. long.

Pa is larger still with IS segments and measures 8 mm. It bears an elongate gonad.

The color when freshly preserved was purplish red ^vith frequent intervals of white

on the arms. The type specimen of Iridometra scita was purple with darker blotches.

Notes.—By some curious mischance the relative sizes of the proximal pinnules

were wrongly given in the original description of Iridometra scita, which was said to

come nearest to Andrometra psyche and to have P2 much the largest and longest pinnule

on the arm.

In the type specimen of Iridometra scita the cirri are about XXXV, 13-15, 10 nmi.

long; the longest segments (the third and fourth) are twice as long as the diameter of

their expanded ends; the last two before the penultimate are only slightly longer than

broad.

The 10 arms are 60 mm. long.

Pi is 3.2 mm. long with 10 or 11 segments. Pj is 6 mm. long with 13 or 14 segments,

proportionately stouter than P,. P3 is from 9 to 10 mm. long with from 17 to 19 seg-

ments, and is the longest and stoutest pinnule on the arm. P4 is 4.5 mm. in length,

with 13 segments. Ps is 4.5 mm. long with 12 segments, slightly stouter than P4 and

bearing a gonad.

There can be no doubt that Iridometra scita and Carpenter's Antedon parvicirra

represent the same species.

Dr. T. Gisldn gave in detail the characters of two of the three specimens from the

Bonin Islands studied by him; the specimens differ from the preceding onlj^ in being

smaller.

The centrodorsal is hemispherical to dome shaped with the dorsal pole papillated;

the cirrus sockets are arranged in two or three irregular rows.

The cirri are about XXV-XXX, 11-14, from 2.5 to 7 mm. long; the third to sixth

segments, which are the longest, are from two to two and a half times as long as broad,

slightly constricted centrally; the antepenultimate segment is twice as broad as long;

the height of the opposing spine, which is directed obliquely forward, is from a half to

two-thirds the \vidth of the penultimate segment; the terminal claw is slender, sharp,

slightly curved, and as long as the penultimate segment.

The radials are almost concealed by the centrodorsal. The IBr, have an antero-

lateral tubercular extension. The axillaries are rhombic, as long as broad, the lateral

angles with slight tubercles.

The arms are from 20 to 35 mm. long. The first brachials arc twice as long exte-

riorly as interiorly, and in contact with their neighbors interiorly. The first 10

brachials are more or less oblong, the ends of those following becoming oblique.
Syzygics occur between brachials 3+4, 9+10, 14+ 15, and dislally at intervals of

3 muscular articulations.

The disk is smooth, without granidcs.

P, is from 2 to 2.7 mm. long with 8 or 9 segments of which the first is short, the
second is as long as broad, the third is half again as long as broad, and the outer are
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from three to three and a half times as long as broad. Pj is from 2.5 to 3.5 mm. long
with 8 to 10 segments. Pa is from 4 to 5.5 mm. long, with 10 to 14 segments having
slightly swollen articulations. P4 is from 2 to 2.5 mm. long, \vdth 7 to 9 segments.
Ps is 3 mm. long with about 9 segments. P, is from 1.5 to 2 mm. long, with 7 segments.
The distal pinnules are 5 mm. long with 15 to 16 segments of which the longest are
about four times as long as broad.

The color in alcohol is brown.

[Note by A.M.C] The two specimens in the British Museum from Billiton,

named Iridometra scita by Mr. Clark in 1913 have been re-e.xamined. The larger had
arms exceeding 60 mm. in length, the breadth at the first syzygy is 1.5 mm. The
longest cirri are 13 mm. long with 17 segments which are hardly at all constricted

in the middle; the longest segments are about twice as long as their median widths.

Pi has 16 or 17 segments and measures 6.5 mm. Pj with 17 or 18 segments measures
8 or 9 mm. P3 with 23 segments measm-es 14 mm. The smaller specimen has the
arms 60 mm. long and the breadth at the first syzygy is 1.1 mm. The longest cirri

are 11 mm. with 15 segments which are moderately constricted in the middle, this

effect being heightened by a band of darker color in the middle of each segment. Pj

has 12 or 13 segments and measures 3.5 to 4.5 mm. Pj with 14 or 15 segments measures
5 mm. P3 with 20 segments measures 9 to 10 mm.

The larger of these two approaches Toxometra in the small degree of flaring of the

distal ends of the cirrus segments. However, the brachials are quite smooth unlike

those of T. paupera, also known from the East Indies. The length of the cirri in the

larger specimen is equal to that in the type of D. aegyptica where the arm length is only

40 mm. There appears to be little else besides the proportion of the cirrus to arm
length to distinguish between parvicirra and aegyptica.

Localities.—Dr. Sixten Bock's station 47; Bonin Islands, east of the Channel;
146 meters; August 1, 1914 [Gislen, 1922].

Dr. SLxten Bock's station 53; Bonin Islands, 2 miles east of Higashijima; 164

meters; sand and broken shells; August 7, 1914 [Gisl6n, 1922].

Macclesfield Bank, between Luzon and Annam; 64-75 meters [A. H. Clark, 1912,

1913] (1, B.M.).

Philippine Islands [A. H. Clark, 1908, 1912] (1, U.S.N.M., 25451).

Challenger stution 208; east of Panay, Philippines (lat. 11°37' N., long. 123°31' E.);

33 meters; blue mud; January 17, 1875 [P. H. Carpenter, 1888] (1, B.M.). Type
locality.

Albatross station 5355; North Balabac Strait; Balabac Light bearing S. 61° W.,
16.6 miles distant (lat. 8°08'10"N., long. 117°19'15" E.); 80 meters; coral and sand;

January 5, 1909 [A. H. Clark, 1911] (1, U.S.N.M., 35689).

Siboga station 99; anchorage ofiF North Ubian (lat. 6°07'30" N., long. 120°26' E.);

16-23 meters; June 28-30, 1899 [A. H. Clark, 1918] (1, Amsterdam M.).

Singapore (9, U.S.N.M., E. 3202; CM.).
Billiton, between Borneo and Sumatra [A. H. Clark, 1912, 1913] (2, B.M.).

Albany Passage, Queensland [A. H. Clark, 1912] (1, AustraUan M.).

Danish Expedition to the Kei Islands; station 14; 40 meters; April 10, 1922 (4,

C.M.;2, U.S.N.M., E. 3164).

Danish Expedition to the Kei Islands; station 18; 40 meters; April 12, 1922 (10,

C.M.;9, U.S.N.M., E. 3194).
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Danish Expedition to the Kei Islands; station 20; 50 meters; April 14, 1922 (3.

CM)
banish Expedition to the Kei Islands; station 26; 90 meters; April 16, 1922 (1,

CM )

Danish Expedition to the Kei Islands; station 31; 50 meters; April 18, 1922 (3,

Danish Expedition to the Kei Islands; station 36; 35 meters; April 23, 1922 (6,

Danish Expedition to the Kei Islands; station 38; 35 meters; April 24, 1922 (5,

C.M.;4,U.S.N.M.,E. 3141).

Danish Expedition to the Kei Islands; station 54; 85 meters; May 9, 1922 (1,

CM.)-
Dr. Th. Mortensen's Pacific Expedition; Jolo, Philippines; 27 and 36-55 meters;

March 19 and 21, 1914 (1, CM.). [Note by A.M.C.]: This record and those of the

Kei Islands Expedition were obtained from the typescript of an unpublished report

by Mr. Clark, for the loan of which I am indebted to Dr. F. Jensenius Madsen. Most

of the 51 specimens are lodged in the Zoological Museum, Copenhagen (CM.).

Queensland; Eagle Island, Great Barrier Reef, north of Cooktown; T. T. Flynn

[H. L. Clark, 1938].

Northern Territory, Australia; Dar\vin, near Shell Islands; 5-11 meters; H. L.

Clark, July 1929 [H. L. Clark, 1938].

Darwin, near Leper Station; 5-9 meters; bottom, coralline algae, broken coral,

sponges and'alcyonarians; H. L. Clark, May 25, 1932 [H. L. Clark, 1938].

Geographical range.—From the Bouin, Philippine, and Kei Islands southwards to

northern Australia and Queensland.

Bathymetrical range.—From the shore hne down to 164 meters.

History.—Dorometraparvicirra was &:st discovered in the Philippines by the Chal-

lenger in 1875 and first described by P. H. Carpenter in 1888. It was again recorded

from the Philippines, from examples dredged by the Albatross in 1907 and 1909, by

the present author in 1908 and 1911. In 1912 a specimen given as Iridometra sp. was

recorded from the Albany Passage, Queensland, which since has proved to be this

form. In 1913 examples from the Macclesfield Bank and from the Island of BiUiton

in the collection of the British Museum were listed, in 1918 an individual which had

been taken in the Phihppines by the Siboga in 1899 was mentioned, and in 1922 GisMn

recorded this form from among the collections made by Dr. SLxten Bock in the Bonin

Islands.

The first Albatross specimen from the Philippines was not recognized as belonging

to this species, but was described (1908) as a new type under the name of Iridometra

sciia; and furthermore, by some curious accident, the relationships of its lower pinnules

were wrongly given in the diagnosis. The specimens in the British Museum from

Billiton and the Macclesfield Bank were also (1913) recorded under this name. The

error came to light during the revision of the species of this genus in the preparation

of the Siboga report (1918) in which it was corrected and the pinnulation of the type

specimen of scita was redescribed.

In 1938, Dr. H. L. Clark recorded the species from Darwin in northern Australia

as well as from the Great Barrier Reef. He gave some notes on the color in life, which

is apparently very variable, from "a handsome light brown and white" to "fine black,
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white and cream-color" with finely variegated arms, or "dull blackish with not very
evident yellowish markings on pinnules and arms."

DOBOMETRA AEGTPTICA (A. H. CIsrk)

Antedon parvicirra (not of P. H. Carpenter, 1888) Chadwick, Journ. Linn. Soc. (Zool.), vol. 31, 1908,

p. 45 (Suez Bay, 10 fms.).—A. H. Clark, Proc. U.S. Nat. Mus., vol. 40, 1911, p. 5 (— Iridometra
[Dorometra] aegyptica).

Iridometra parvicirra A. H. Clark, Amer. Nat., vol. 43, 1909, p. 255 (discussion of Chadwick'a
specimen).

Iridometra aegyptica A. H. Clark, Proc. U.S. Nat. Mus., vol. 40, 1911, p. 5 {= Antedon parvicirra

Chadwick), p. 9 (northeastern coast of Africa), p. 42 (synonymy; description; localities); Crinoids
of the Indian Ocean, 1912, p. 41 i= A. parvicirra of Chadwick), p. 231 (synonymy; localities);

Smithsonian Misc. Coll., vol. 61, No. 15, 1913, p. 53 (description; comparisons).

Iridiometra aegyptica A. H. Clark, Smithsonian Misc. Coll., vol. 61, No. 15, 1913, p. 53 (typographical

error)

.

Dorometra aegyptica A. H. Clark, Journ. Washington Acad. Sci., vol. 7, 1917, No. 5, p. 128 (listed);

Unstalked crinoids of the Sibo^a-Exped., 1918, p. 215 (in key; range), p. 217 (references) ; John
Murray E.xped. 1933-34, Sci. Reports, vol. 4, No. 4, 1937, p. 102 (range), p. 104 (listed).

Diagnosticfeatures.—P2 is intermediate in size and in the number of its component
segments between Pi and P3; the cirri are not especially slender, the longest segments

being not more than about twice as long as the diameter of the expanded ends; they

are very much larger than the cirri of D. parvicirra, from 10 to 13 mm. long when the

arm length is 40 mm., comparatively stout with usually 15 or 16 segments; and Pi

has 8, P2 12, and P3 18 to 20 segments.

This is the only species of the genus at present known from the Red Sea area.

Description.—The cirri are XXV, 14-16 (usually 15-16), from 10 to 13 mm. long,

and comparatively stout. The first segment is short, the second is about as long as

broad, and the fourth or fifth is the longest, about two and a half times as long as the

median diameter. The following segments slowly decrease in length, so that the

antepenultimate is about one third again as long as broad. The opposing spine is

prominent, terminal, and directed obliquely forward. The longer proximal segments

are constricted centrally, with enlarged distal ends, and the cirri as a whole are rather

strongly compressed laterally.

The 10 arms, which were probably about 40 mm. long, resemble those of D. nana.

Pi is short, evenly tapering from the base to the tip, about 5 mm. long and com-

posed of 8 segments which become twice as long as broad distallj'. Po is considerably

larger and much longer, but evenly tapering and becoming very slender distally, 9.5

mm. long with 12 segments which become much elongated in the outer portion. P3 is

larger than Pj, much the longest and largest pinnule on the arm, but becoming very

slender distally, 13 mm. long with 18 to 20 segments of which the distal are much
elongated, three times as long as broad; the ends of the segments are slightly swollen,

but there are no spinous projecting borders. P4 is small and weak, from 4.5 mm. to

5 mm. long, its outer segments much elongated and with somewhat swollen ends.

P5 is slightly longer. The following pinnules are similar, becoming more slender and

increasing in length distally.

Locality.—Suez Bay; 18 meters; mud; Cyril Crossland [Chadwick, 1908; A. H.

Clark, 1911, 1912, 1913] (1, B.M.; could not be found, 1958).

History.-—This species was found by Mr. Cyril Crossland in the course of his

collecting in the Red Sea and was recorded under the name of Antedon panicirra
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by Chadwick in 1908. In a review, published in 1909, of Mr. Chadwick's

paper, I called attention to the relatively large number of cirrus segments

in the specimen as described by him and suggested that it might find its place rather

with the nana group of species than %vith parvidrra, a supposition which subsequently

proved erroneous.

Only a single individual was discovered which I examined in the British Museum
in 1910. It seemed so different from any of the related species that I described it as a

new form under the name of Iridometra aegypiica in 1911 (redescribing it in 1913),

which name in 1917 was changed to Dorometra aegypiica.

DOBOMETBA CLYMENE A. H. Clark

Figure 3, a-c

Dorometra clymene \. H. Clark, Journ. Washington Acad. Sci., vol. 7, Xo. 5, 1917, p. 128 (listed);

Unstalked crinoids of the <St6oi7a-Exped., 1918, p. 215 (in key; range), p. 217 (description; Sta.

167), p. 273 (listed).

Diagnostic features.—Pj is intermediate in length between Pj and P3, all three of

these pinnules having 8 or 9 segments, and the cirri are excessively slender and delicate,

the longer segments being about four times as long as the width of the expanded ends.

Description [modified by A.M.C.].—The centrodorsal is obscured from view by
the cu'ri which appear to have a tendency towards arrangement in vertical columns
each of about two cirri. As the arms are curled up dorsally a lateral view of the

centrodorsal is difficult. The cirri are long and slender, those nearer the apex being

very much more slender than the peripheral ones which have up to 12 segments and
may be 9 mm. long. The second segment is already over twice as long as its median
(minimum) breadth and the next three or four segments are five to six times their

median widths. The distal segments shorten relatively but the penultimate is still

twice as long as broad; it has no opposing spine. The terminal claw is long, very
slender and slightly curved.

Figure 3.—Dorometra clymene A. H. Clark, holotype: a. Proximal part of postradial series; b, cirrus of second row
from periphery; c, segment of apical cirrus, d, Doronuira nana (Hartlaub) from Siboga station 250, peripheral
cirrus.
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The adjacent division series are separated by the projecting radials. The IBrj
are rectangular and a little broadened at the articulations. The short axillaries are
much wider, with short straight sides, a very obtuse distal angle, and a barely per-
ceptible proximal angle hardly indentmg the distal edge of the IBr,. Similarly the
first brachials are not much incised by the small proximal angle of the second ones.
The second to fourth brachials have a distinct lateral flange on their inner sides as far

as the base of P^.

The 10 arms are about 40 mm. long. The width at the first syzygy is 0.7 mm. and
the length from the beginning of the division series to the second syzygy at 9+ 10 is

5.5 mm.
Pi is 2 mm. long, with 8 segments; F, is 3.5 mm. long, with 8 or 9 segments; P, is

4.5 mm. long with 9 segments ; P4 is shorter and smaller than P3. The pinnule seoments
are mostly very long and slightly expanded at the jomts.

Locality.—Siboga station 167; Ceram Sea (lat. 2°35'30" S., long. 131°26.2' E.)-

95 meters; August 22, 1899 [A. H. Clark, 1918] (1, Amsterdam M.).

DOROMETRA MAURITIANA (A. H. Clark)

Species of the /. nana group A. H. Clark, Amer. Nat., vol. 43, 1909, p. 255 (Mauritius).

Iridometra mauritiana A. H. Clark, Proc. U.S. Nat. Mas., vol. 40, 1911, p. 8 (southeastern coast of

Africa), p. 40 (description; Mauritius; Madagascar; differential characters); Bull. Mus. Hist.

Nat., Paris, No. 4, 1911, p. 257 (Madagascar); Proc. U.S. Nat. Mus., vol. 43, 1912, p. 382 (co-

types from Mauritius in U.S.N.M.), p. 384 (original reference), p. 405 (Fouquet I., Mauritius;
compared with /. nana); Crinoids of the Indian Ocean, 1912, p. 230 (synonymy; Mauritius and
Madagascar; littoral).

—

Hartmeter, Mitt. Zool. Mus. Berlin, vol. 8, No. 2, 1916, p. 236
(catalogue numbers of the original specimens).

Iridometra nana (not of Hartlaub, 1890) A. H. Clark, Smithsonian Misc. Coll., vol. 61, No. 15, 1913

p. 54 (Male, Maldives).

Doromelra mauritiana A. H. Clark, Journ. Wasliington Acad. Sci., vol. 7, No. 5, 1917, p. 128 (listed);

Unstalked crinoids of the Siboga-Exped., 1918, p. 215 (in key; range), p. 216 (references); John
Murray Exped., 1933-34, Sci. Reports, vol. 4, No. 4, 1937, pp. 102, 104.

Diagnostic features.—P2 is slightly smaller than P,, which is about half as long as

P3, the last having 18 to 20 segments; and the cirrus segments are relatively short, the

longest being about two and a half times as long as broad and the antepenultimate

and penultimate not more than a third again as long as broad.

This is the only species of the genus known from the central and southwest Indian

Ocean.

Description.—The centrodorsal is low hemispherical, the slightly concave dorsal

pole 1 mm. in diameter. The cirrus sockets are arranged in approximately four closely

crowded alternating rows, the most proximal with about four cirrus sockets to each

radial area.

Thecu-ri are XXX-XLV, 10-13 (usually 11-12), from 9 to 11 mm. m length.

The first segment is short, the second is not quite so long as broad, the third is twice

as long as broad, the fom-th is about two and a half tunes as long as the pro.ximal

diameter, and the following gradually decrease in length so that the penultimate is

less than one third again as long as broad; the opposing spine is prominent, though

small, sharp, subterminal, and more or less erect; the terminal claw is slightly longer

than the penultimate segment, rather stout and rather strongly curved. The elongated

lower segments are slightly constricted centrally, and the cirri are rather strongly

flattened laterally in the distal half.
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Tlio distal borders of the radials are even with the edge of the centrodorsal. The

IBr, are pxceedinjrly short and bandlike. The IBr, (axillaries) are triangular, twice as

broad as long, with the anterior angle sharp, the middle of the posterior margin some-

what produced proximally, and the lateral angles extending considerabl}^ beyond the

anterolateral angles of the IBr,.

Tlie 10 arms are from 30 mm. to 45 imn. long. The first brachial is very short,

somewhat shorter interiorly than exteriorly, the two of each arm pau- united basally.

The second brachial is much larger, irregularly quadrate. The third and fourth

brachials together form a syzygial pair somewhat longer interiorly than exteriorly and

about twice as broad as the interior length. The following four brachials are approxi-

mately oblong, about three times as broad as long, those succeeding soon becoming

triangular, about as long as broad, and in the outer part of the arm wedge-shaped

and longer than broad.

Syzygies occur between brachials 3-|-4, 9+10, and 14+ 15, and distally at inter-

vals of 3 muscular articulations.

Pi is small and slender, but somewhat stiffened, tapering evenly and rather rapidly,

3.5 mm. long, with 12 segments, most of which are considerably elongated. Pa is

similar, but somewhat smaller and more slender, 2.7 mm. long, with 11 segments.

P3 is from 6 to 7 mm. long, with 18 to 20 segments, slender and almost flagellate. P4

is 4 mm. long, with 13 segments which are shorter than those of P3. The following

pinnules slowly increase in length, the distal pinnules being from 6 to 7 mm. in length

and exceedingly slender.

Notes [by A.M.C].—In checking the identity of the British Museum's specimens

of Dorometra I found that those from the Maldives named D. nana by Mr. A. H. Clark

in 1913 have P3 much larger and with more numerous segments than any specimens

of nana described.

The largest Maldive specimen has the arm length just over 60 mm. Pj and Pj

have 10 or 11 segments and measure between 3.5 and 4.5 mm., Pi being slightly the

longer, while P3 has 21 to 25 segments and measures 9 or 10 mm. Two other specunens

with arm length, respectively, about 50 and 45 mm. have P3 with 23+ segments, 10

mm. long, and 21 segments, 9 nun. long. In D. nana the segments of P3 have not been
recorded as exceeding 16 in number, although specimens with arm length up to 60

mm. have been described. The types of mauritiana, wdth arm length up to 45 mm.,
have P3 with 18 to 20 segments. The proportions of the cirrus segments appear to be
similar in both species, but the characters of P3 alone serve to ally these Maldive
specimens with the species from Mauritius.

Localities.—Mauritius; on the reef near Port Louis; Capt. Nicholas Pike [A. H.
Clark, 1911].

Mauritius; Fouquet Island reef; Prof. K. Mobius [A. H. Clark, 1911, 1912;
Hartmcycr, 1916] (34, U.S.X.M., 35693; Berl. M., 6376 [tjijc], 6377). Type locaHty.

Madagascar; Grandidier, 1905 [A. H. Clark, 1911, 1912] (1, P.M.).
Hulule, Male, Maldives; S. Gardiner [A. H. Clark, 1913] (5, B.M.).
History.—For some time before I was able to examine any specimens I had been

aware of the occurrence of some species of this genus at Mauritius, and indeed in

reviewing Mr. Chadwick's paper upon Mr. Crossland's Red Sea collection I mentioned
that a species related to D. nana was found there.
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\Vhile at the Museum of Comparative Zoology at Cambridge, Massachusetts in,

the summer of 1908, Mr. Samuel Henshaw most kindly permitted me to look over the

letters sent to Prof. Louis Agassiz by Capt. Nicholas Pike at the time when he was
United States consul at Mauritius. In one of these Icttci-s Captain Pike in his usual

charming style described a little crinoid which he found on the reef near Port Louis

about the year 1867, but which broke all to pieces so that he was unable to preserve it.

However he made a color sketch of it and this I was able to recognize as representing

a species near D. nana.

In a review of Chadwick's paper on Mr. Cyril Crossland's Red Sea crinoids

published in 1909, I mentioned the occurrence of a species of the D. nana group at

Mauritius, and when Professor Mobius' collection of crinoids from that island was
sent me through the kindness of the Berlin Museum I found in it a number of specimens

of this species; these served as the basis of my description of Iridometra mauritiana

published in 1911. With these specimens from Mauritius I recorded another from

Madagascar which had been collected by M. Grandidier in 1905 and which I had found

in the Paris Museum; this was again mentioned in the following year.

In my account of the crinoids of the Berlin Museum published in 1912 Professor

Mobius' specimens were again mentioned, and a comparison was given between this

species and D. nana.

In 1917 this species was removed from the genus Iridometra and placed in

DoTometra.

DOKOMETRA ANDROMACHA A. H. CUrk

Dorometra andromacha A. H. Clark, Temminckia, vol. 1, 1936, p. 295 (listed), pp. 316-317 (descrip-

tion; locality—Celebes).

Diagnosis.—The third to fifth cirrus segments are the longest, being about three

times as long as their median width. Pi is 10 mm. long with 13 segments; Pj is 3.5 mm.
long, with 10 segments and P3 has 20 segments. [Note by A.M.C] The length of the

first pinnule is surprising and comment would be expected if it really is 10 mm. long.

Description.—The cirri are about XIj, 12-14, 10 mm. long. The longest segments,

the third to fifth, are about three times as long as the median width, with the distal

ends moderately flaring. The antepenultimate segment is about one third again as

long as broad.

The arms are about 40 mm. long.

Pi is 10 mm. long with 13 segments. P2 is 3.5 mm. long with 10 segments. P3

has 20 segments.

The color in alcohol is black.

Locality. Willebrord Snellius; Lembeh Strait, Celebes; September 25, 1930 [A.

H. Clark, 1936] (1 broken specimen, Leyden M.).

DOROMETRA NANA (HartUub)

Figure 3,d

[See also vol. 1, pt. 2, figs. 574-575 (p. 298), 751 (p. 319)]

Anledon nana Hartlaub, Nachr. Ges. Gottingen, May 1890, pp. 168, 170 (description; Amboina;

Tonga Is.); Nova Acta Acad. German., vol. 58, No. 1, 1891, p. 89 (more detaUed description and

comparisons), pi. 5, figs. 57, 58; Bull. Mus. Comp. Zool., vol. 27, No. 4, 1895, p. 143 (range).—
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A. H. Clark, Proc. U.S. Nat. Mus., vol. 33, 1907, p. 84 fcorapared with A. briseis); Smithsonian

Misc. Coll., vol. 50, 1907, pt. 3, p. 337 (representative of a small group characteristic of the East

Indian region), p. 353 (listed).—Hamann, Bronn's Kassen und Ordnungen des Tier-Reichs, vol.

2, Abt. 3, 1907, p. 1579 (listed).—A. II. Clauk, Bull. Mus. Comp. Zool., vol. 51, No. 8, 1908, p. 241

(relation to .4. psyche); Smithsonian Misc. Coll., vol. 60, No. 10, 1912, p. 2 (of Hartlaub, 1890,

1891 = /n'dome<ra nana); Crinoids of the Indian Ocean, 1912, p. 37 (same).

Antedon macropygus (Liitken, MS.) Hartlaub, Nova Acta Acad. German., vol. 58, No. 1, 1891, p. 89

(name identified).— A. II. Clark, Vid. Medd. Nat. Foren. K0benhavn, 1909, p. 117 (same).

Iridometra nana A. 11. Clark, Proc. Biol. Soc. Washington, vol. 21, 1908, p. 131 (listed) ; vol. 22, 1909,

p. 87 (record of a specimen swimming about a submerged electric light) ; Vid. Medd. Nat. Foren.

K{(benhavn, 1909, p. 192 (Nicobar Is.; Singapore); Proc. U.S. Nat. Mus., vol. 36, 1909, p. 362

(resemblance to Comatilia iridomelriformis); vol. 40, 1911, p. 41 (compared with /. mauritiana);

vol. 43, 1912, p. 405 (compared with /. mauritiana); Notes Leyden Mus., vol. 34, 1912, p. 138

(compared with /. gracilis); Crinoids of the Indian Ocean, 1912, p. 25 (range of this and related

types), p. 37 (= ^1. nana Hartlaub, 1890), p. 231 (synonymy; Andaman Is.; Male, Maldives);

Smithsonian Misc. Coll., vol. 60, No. 10, 1912, p. 2 (= 4. nana Hartlaub, 1890, 1891), p. 32

(Tonga Is.) ; vol. 61, No. 15, 1913, p. 53 (arms compared with those of /. aegyplica)
;
(non I. nana,

p. 54= Z). mauritiana, A.M.C.).—H. L. Clark, Carnegie Inst. Washington, Publ. 212, 1915, p. 106

(Maer; notes).

Iridometra gracilis A. II. Clark, Notes Leyden Mus., vol. 34, 1912, p. 138 (description; Siboga Sta.

220).

Ten-armed specimens, H. L. Clark, Carnegie Inst. Washington, Publ. 212, 1915, p. 110 (mechanism

of swimming).

Dorometra nana A. H. Clark, Journ. Washington Acad. Sci., vol. 7, 1917, No. 5, p. 128; Unstalked

crinoids of the Siboga-Exped., 1918, p. 215 (in key; range), p. 216 (synonymy; Stas. 144, 250),

pp. 273, 274 (listed); Smithsonian Misc. Coll., vol. 72, 1921, No. 7, p. 24 (swimming).—H. L.

Clark, The echinoderm fauna of Torres Strait, 1921, p. 25 (Mer; notes).

—

Gisl£n, Nova Acta

Reg. Soc. Sci. Upsaliensis, ser. 4, vol. 5, No. 6, 1922, p. 5, p. 133 (locality; notes), p. 182 (listed);

figs. 123, 124, p. 134; Ark. Zool., vol. 19A, No. 32, 1928, p. 10 (notes); Kungl. Fysiogr. Sallsk.

Lund Forh., vol. 7, No. 1, 1936, p. 5.—A. H. Clark, Temminckia, vol. 1, 1936, p. 317 (Kera, near

Timor and Beo, Talaud Islands) ; John Murray Exped. 1933-34, Sci. Reports, vol. 4, No. 4, 1937,

p. 102 (range), p. 103.

—

Gisl^n, Kungl. Svenska Vet.-Akad. Handl., ser. 3, vol. 18, No. 10, 1940,

p. 15 (Marshall Is.; gracilis a synonym), pi. 2, figs. 9-11.—H. L. Clark, Echinoderm fauna of

Australia, 1946, p. 62 (in key; references; distribution).

Dorometra gracilis A. H. Clark, Journ. Washington Acad. Sci., vol. 7, 1917, No. 5, p. 128 (listed);

Unstalked crinoids of the Siboga-Exped., 1918, p. 215 (in key; range; references; description; Sta.

220), p. 274.— GiSLfiN, Kungl. Svenska Vet.-Akad. Handl., ser. 3, vol. 18, No. 10, 1940, p. 15 (a

synonym of D. nana).

Diagnostic Jeatures.—Pi and Pj are similar, with usually 8 to 10 segments, only
half as long as P,, which has 13 to 16 segments; the cirri have 10 to 14 (usually 10 to

12) segments of which the longest, the fourth to seventh, are from two to three times
as long as broad with much expanded ends, and the antepenultimate is half as long
again as broad. The arms are from 25 to 60 mm. (usually between 30 and 45 mm.)
and the cirri arc from 4 to 9 mm. in length.

Description.—The centrodorsal is moderately large, low hemispherical to almost
discoidal, with the cirrus sockets arranged in three irregular rows. The dorsal pole is

flat, 0.5 mm. in diameter.

The cirri are XXX-LI, 10-14 (usually 10-12), from 4 to 9 mm. (usually from 6
to 8 mm.) in length, and very deUcate. The first segment is short, the second is about
as long as broad, the third is from half again to twice as long as broad, and the fourth
to seventh, which are the longest, are from two to three times as long as broad; the
following segments become shorter, so that the antepenultimate is half again as long
as broad, and the penultimate is a third again as long as broad. The last bears a sharp
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opposing spine which rises to a height of half the width of the segment. The terminal

claw is curved, and somewhat longer than the penultimate segment.

The radials and more or less, sometimes nearly all, of the IBr, are concealed by
the centrodorsal. The IBra (axillaries) are rhombic, entu-ely free laterally, a third

again as broad as long, rising on their posterior border to a slight synarthrial tubercle.

The 10 arms are from 25 to 60 mm. (usually between 30 and 45 mm.) in length,

with a smooth dorsal profile. The fii-st brachials are very short and not at all, or only

just, in contact with the ones on the adjacent arms interiorly. The second brachials

are considerably larger, irregularly quadrate in form, rising on the proximal border to

a small posteriorly directed synarthrial tubercle. The distance between the inner

edges of the second brachials of each arm pair equals half the width of the arms. The
first syzygial pairs (composed of the third and fourth brachials) and the following five

brachials are approximately oblong. The succeeding brachials are almost triangular,

usually not much longer than broad, and on the longer side shghtly overlap the bases

of those following. The outer brachials become more wedge-shaped and then oblong

and finally elongated. The syzygial pairs are long.

Syzygies occur between brachials 3+4, 9+10, 14+ 15, and distally at intervals of

3 muscular articulations.

P, and Pj are similar, verj' short, from 2.5 mm. to 3.0 mm. long, composed of 8-11

(usually 8 or 9) segments of which the fh-st two are usuallj^ about as long as broad and

the remainder are much elongated. These two pinnules are usually of the same length,

but P2 may be shghtlj' shorter than Pj. P^ is similar, but usually shghth' smaller.

Pb is commonly similar to P^, but may be slightly longer. P3 and Pc are much longer

and stouter than the preceding pinnules, from 5 to 7 mm. in length, composed of 13 to

16 segments and bearing a well developed gonad. P4 is much shorter than P3, about

3.7 mm. in length with 12 segments. The distal pinnules are from 5 mm. to almost

7 mm. in length, with 15 to 17 segments. The proximal pinnules are almost smooth.

The disk is pentagonal, 5 mm. in diameter, without visible calcareous concretions.

Sacculi are present on the disk, arms and pinnules, crowded on the last mentioned.

The color in life is recorded as hght brown, or purplish black with hght brown

cLrri.

The color in alcohol is given as (a) white, banded across the base of each brachial

and pinnidar with dark purple, the cirri faintly pinkish with a narrow band of light

purple at the base of each segment; (b) nearly white, the articulations of the brachials,

prnnulars and cirrals banded with dark brown; (c) white, with crowded small spots of

violet brown, the soft parts olive bro\vn; similar, with smaller spots so that the indi-

vidual appears lighter; (d) wliitish, with broad transverse bands on the brachials and

white cirri; (e) violet, the cirri white becoming purple distally; (/) dark brown with

the brachial articulations whitish and an obscure longitudinal stripe on the dorsal

surface of the arms; (g) uniform dingy grayish bro^m.

Localities.—Investigator; Andaman Islands; surf line [A. H. Clark, 1912] (l.L.M.).

Nicobar Islands [A. H. Clark, 1909, 1912] (1, CM.).
Singapore [A. H. Clark, 1909, 1912] (7, CM.).
Sihoga station 144; anchorage north of Salomakiee (Damar) Island, Anambas

archipelago; 45 meters; coral bottom and lithothamnion; August 7-9, 1899 [A. H.

Clark, 1918] (1, Amsterdam M.).
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Albatross; ,Tolo anchorage, Job, Philippines; surface; night of February 13, 1908

[A. H. Chirk, 1909, 1912] (1, U.S.N.M., 36219).

Dr. Si.\ten Bock's station 41; Bonin Islands; Taki Ura; coral bottom; diver;

July 2S, 1914 [Gisldn, 1922].

Siboga station 250; anchorage off Kilsuin, western coast of Kur Island; 20-45

meters; "coral and litliothamnion; December 6-7, 1899 [A. II. Clark, 1918] (1,

Amsterdam M.).

Amboina [Hartlaub, 1890, 1891; A. H. Clark, 1912] (3, Gottingen M.).

Mer Island, Torres Strait; southwestern reef; October 10 and 27, 1913 [H. L.

Clark, 1915, 1921].

Tonga Islands [Hartlaub, 1890, 1891; A. H. Clark, 1912] (1, H.M.).

Siboga station 220; anchorage off Pasir Pandjang, western coast of Binongka;

54 meters; November 1-3, 1899 [A. H. Clark, 1912, 1918] (1, Amsterdam M.).

Danish Expedition to the Kci Islands; Sebesi, Sunda Strait; under stones in shallow

water; July 31, 1922 [MS. record] (1, ? CM.).

Danish E.xpodition to the Kei Islands; Banda; c. 10 meters; sand; June 15, 1922

(number not given).

Mai-shall Islands, Ebon, N.W. lagoon strand; September 21, 1917 [Gisl^n, 1940].

Marshall Islands, Jaluit, W. of S.E. entrance; October 1917 [Gisl6n, 1940].

Marshall Islands, Jaluit, S.W. of S.E. entrance; November 1-2, 1917 [Gisl^n, 1940].

Willebrord Snellius; Kera, near Timor; November 11-13, 1929 [A. H. Clark, 1936]

(3, Leyden M.).

Willebrord Snellius; Beo, Talaud Islands; 6-10 meters; June 14-21, 1930 (3, Leyden

M.).

Geographical range.—From the Andaman and Nicobar Islands to the Philippine,

Bonin, Marehall, and Tonga Islands, and Torres Strait.

Bathymetrical range.—From the shore line down to 54 meters.

Type locality.—The types (apparently syntypes) of this species were three speci-

mens from Amboina in the Gottingen Museum and one from the Tonga Islands in the

Hamburg Museum. If the type locality is to be restricted, then Amboina is to be

preferred, provided the specimens are still in existence, especially as it is the more
central in the geographical range of the species as Icnown at present.

History.—About 20 years before this species was described a specimen of it had
been received by the Godeffroy Museum at Hamburg where it had received the manu-
script name of Antedon macropygus from Professor Liitken.

While determining the collection of comatulids obtained by Dr. J. Brock at

Amboina in 1884-85, Hartlaub found this form which he recognized as representing a

new type, describing it in his preliminary report (1890) under the very appropriate

name of Antedon nana. In the Hamburg Museum he found another specimen of this

species from the Tonga Islands bearing Liitken's name macropygus. This locality he
mentioned in the preliminary report, giving the data regarding the origin of the exam-
ple—it had formed part of the Godeffroy Museum collection—in his final memoir (1891).

For 19 years nothing further was published regarding this interesting form until in

1909 the present author recorded it from Singapore where it had been collected in 1906
and 1907 by Mr. Svend Gad, the Danish Consul at that port, and from the Nicobar
Islands where it had been found by the Oalathea expedition; and in another paper from
Jolo in the Philippines.
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In 1910 I examined the specimen from Tonga in the Hamburg Museum, and later

(1912) published a confirmation of Hartlaub's identification of it. In 1912 also nana

was recorded from the Andamans where it had been found by the Investigator.

In 1915 Dr. H. L. Clark recorded it from Mer Island in Torres Straits and described

its swimming movements, publishing additional notes upon it in 1921.

In 1918 it was recorded from two new localities where it had been found bj- the

Sihoga, and in 1922 Dr. Torsten Gisl6n recorded it from the Bonin Islands and gave

copious notes regarding the structure of the specimens.

Antedon nana was removed to Iridometra at the time of the creation of that genus

in 1908, and was made the type of the genus Dorometra in 1917.

In 1940 Dr. T. Gislen decided that Dorometra gracilis A. H. Clark, of which only a

single specimen was known, came within the range of variation of D. nana. [Note

BY A.M.C.] In the absence of any directive from Mr. Clark on this point, I have

followed Gisl6n in regarding gracilis as a synonym.

Remarks.—Dr. H. L. Clark (1915) stated that this is a very active species, in con-

trast to most of the other comatulids which he collected at Mer. The account quoted

from hmi of the swinaming of 10-armed specimens (part 2, p. 603) refers to this species,

though he gave no indication of this in his original paper.

While the Albatross was anchored off Sulu a young individual of this species about

half the adult size was captured at the surface while s^vimming about a submerged

electric light. It was said to have been swimming entirely by means of its cirri, with

the arms widely extended.

This is probably a common species throughout the Indo-Malayan region; the

infrequency of the records may result from its being very generally overlooked because

of its small size.

DOROMETRA BRISEIS (A. H. Qaik)

Antedon briseis A. H. Clark, Proc. U.S. Nat. Mus., vol. 33, 1907, p. 83 (Albatross Sta. 4876; descrip-

tion), p. 84 (compared with A. [Dorometra] nana); Smithsonian Misc. Coll., vol. 50, pt. 3, 1907,

p. 341 (comparison with A. minula) p. 353 (listed); Bull. Mus. Comp. Zool., vol. 51, No. 8, 1908,

p. 241 (relation to A. psyche).—Sowebby, The Naturalist in Manchuria, Tientsin, vol. 5, 1930,

p. 79.

Iridometra briseis A. H. Clark, Proc. Biol. Soc. Washington, vol. 21, 1908, p. 131 (listed); Proc. U.S.

Nat. Mus., vol. 34, 1908, p. 318 (Japan); Crinoids of the Indian Ocean, 1912, p. 231 (synonymy;

southern Japan, 59 fms.); Journ. Washington Acad. Sci., vol. 5, No. 6, 1915, p. 215 (southern

Japanese species; bathymetrical and thermal ranges and their significance).

Dorometra briseis A. H. Clark, Journ. Washington Acad. Sci., vol. 7, No. 5, 1917, p. 128 (listed):

Unstalked Crinoids of the Siboga-Exped., 1918, p. 215 (in key; range), p. 216 (references).

—

GisLfiN, Nova Acta Reg. Soc. Sci. UpsaHensis, ser. 4, vol. 5, No. 6, 1922, p. 5 (listed; depth;

Sagami Bay), p. 135 (locaUties; notes), p. 181 (listed), figs. 120-122, p. 134.

Diagnostic features.—P3 is much less than twice as long as P, and P2, and P2 is

slightly shorter than Pr, the cirri have usually 11 to 14 segments of which the longest,

the thu-d to fifth, are from three to three and a half times as long as broad with much

expanded ends. The arms are from 20 to 45 mm. and the cirri are from 7 to 1 1 mm.

(usually about 8 mm.) in length.

Description.—The centrodorsal is discoidal or low hemispherical, the doi-sal pole

papillose; the cirrus sockets are arranged in two or three irregular marginal rows.

The cirri are XX-XLVII, 9-17 (usually 11-14), the longest from 7 to 11 mm.

(usually about 8 mm.) in length. The first segment is about as long as broad, the
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second is twice as long as broad, and the third to fifth, which are the longest, are from

three to tlirec and a half times as long as broad. The segments are somewhat con-

stricted centralh' and the ends, especially the distal, are enlarged.

The radials are just visible be_vond the edge of the centrodorsal, or concealed except

in the interradial angles. The IBr, are very short, from four to six times as broad as

long, more or less concealed in the median line by the posterior process from the axillary,

laterally free, and with a small lateral tubercle on either side. The IBrj (axillaries) are

rhombic, from as long as broad to one third broader than long, with all the sides,

especially the two anterior, concave, and a strong posterior process which incises the

IBr, and rises to a prominent synarthrial tubercle with it.

The 10 arms are from 20 to 45 mm. in length. The first brachials have a short

inner and a long outer side and are deeply incised by the posterior projection of the

second brachials, which are irregularly quadrate in shape, with the two proximal sides

very concave, and rise to a prominent sj'narthrial tubercle with the first. The first

syzygial pair (composed of the third and fourth brachials) is about as long as broad.

The following brachials are roughly oblong, at first broader than long, but becoming
wedge-shaped and longer than broad after the tenth and elongate distally.

Sj-zj-gies occur between brachials 3+4, 9+ 10, 14+ 15 (exceptionally 16+ 17)

and distally at intervals of 3 (exceptionally 4) muscular articulations.

The disk is 5 mm. in diameter.

Pi is from 2.2 to 3.5 mm. long with 7 to 10 segments, of which the first two are

about as long as broad and the remainder are much elongated. Pj is similar to Pi and
is composed of the same nimiber of segments, but it is slightlj' shorter. P3 is

from 2.9 to 5 mm. long mth 9 to 13 segments. P4 is 4.5 mm. long (in the largest speci-

men recorded) with 10 segments, and bears a gonad. The distal pinnules are from 4 to

6.5 mm. long, very slender, composed of 15 to 18 segments, all but the first two of
which are greatly elongated.

The color in life is light yellowish bro\ra with broad bands of darker yellow brown
on the arms; or j-ellowish white with large transverse brownish red blotches.

Notes.—The preceding description is based upon all the known specimens of this

species.

In the type specimen the cirri are about XX, 12-14, 8 mm. long; the arms are
23 mm. long; Pi is 2.5 mm. long, with 7 segments; Pj is sunilar, but very slightly shorter;
P3 is 2.9 mm. long, with 9 segments.

Localities.—Albatross station 4876; in the eastern channel of the Korean Straits,
near the Oki Islands; Oki Shima bearing S. 29° W., 5.3 miles distant (lat. 34°20' N.,
long. 130°10' E.); 108 meters; temperature 16.72° C; fine gray sand and broken shells

;

August 2, 1906 (A. H. Clark, 1907, 1918] (1, U.S.N.M., 22658). T^-pe locality.
Dr. Sixten Bock's station 35; Sagami Bay, off Okinose; 728 meters; June 28 1914

[Gisl6n, 1922].

Dr. Sixten Bock's station 37; off Okinose; 728 meters; July 8, 1914 [Gisldn, 1922].
Geographical ranf/e.—Southern Japan, from the Korean Straits to Sagami Bay.
Bathymetrical range.—From 108 to 728 meters.
Thermal range.—One record, 16.72° C.
History.—Hhxs species was described in 1907 from a single specimen dredged by the

Albatross m 1906 in the Korean Straits. It was again found in Sagami Bay by Dr.
SLXten Bock in 1914, his specimens being discussed by Dr. T. Gisldn in 1922.
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Genus EUMETEA A. H. Clark

Eumelra A. H. Clark, Smithsonian Misc. Coll., vol. 52, pt. 2, 1908, p. 230 (type species E. chamber-
laini); Proc. Biol. Soc. Washington, vol. 22, 1909, p. 177 (referred to the Thysanometrinae)

;

Crinoids of the Indian Ocean, 1912, p. 10 (absent from Japan; reason), p. 26 (range), p. 62 (in

key), p. 242 (original reference; type); Journ. Washington Acad. Sci., vol. 7, 1917, No. 5, p. 127

(referred to the Antedoninae) ; No. 16, p. 506 (in key; range); Unstalked crinoids of the Siboga-

Exped., 1918, p. 198 (in key; range), p. 213 (key to the included species).

—

Gisl£n, Zool. Bidrag
Uppsala, vol. 9, 1924, p. 231.

Iridomelra {Eumelra) A. H. Clark, Notes Leyden Mus., vol. 34, 1912, p. 137.

Diagnosis.—A genus of Antedoninae in which P3 is much the longest and stoutest

pinnule on the arm; there are rarely less than XL cirri of which the component segments,

16 to 33 in number, have produced distal ends overlapping the proximal ends of those

succeeding; the outer cirrus segments are much longer than their proximal breadth;

and the brachials have smooth or only very finely spinous distal ends. The arms are

at least 75 mm. in length.

Type species.—Eumetra chamberlaini A. H. Clark, 1908.

Geographical range.—From the Lesser Sunda Islands to the Philippines and
southern Japan.

Bathymetrical range.—From 69 to 146 meters.

Remarks [by A.M.C.].—I am doubtful about the inclusion of the species aphrodite

in this genus. The differences between the description of it and those of the species

of Doromefra with P2 intermediate in size between Pi and P3, such as aegyptica, appear

to be trivial and mainly due to the large size of the types of aphrodite. The very long

cirri of Eumetra chamberlaini with almost twice as many segments as aphrodite and

no opposing spine, mark it off very clearly from the latter species and indeed from

the rest of the Antedoninae. There is a parallel with regard to cirrus elongation in the

genus Antedon, which includes species with the longest cirrus segments less than twice

as long as wide as well as others like A. longicirra where they may be six times as long as

wide. But in Antedon the number of segments is not considerably augmented at the

same time as the segments are elongated, unlike Eumetra chamberlaini.

KEY TO THE SPECIES OF EUMETRA

a'. Cirri very long and slender, their length equal to from one third to one half the length of the

arms, composed of 25-33 (usually 25-26) much elongated segments of which the longest are

about five times as long as the proximal breadth and the last three or four are about two and

a half or three times as long as broad; no opposing spine; terminal claw very slightly curved

(Philippine Islands; 142-146 meters) chamberlaini (p. 77)

o'. Cirri shorter and less slender, their length equal to about one quarter of the arm length, composed

of 16-18 segments which are not especially long, the longest (fifth-seventh) being nearly or

quite three times as long as broad proximaUy, and the last three or four less than twice as long

as the distal breadth; a prominent opposing spine; terminal claw strongly curved (Lesser Sunda

Islands; 69-73 meters)- aphrodite (p. 80)

EUMETRA CHAMBERLAINI A. H. Clark

Eumetra chamberlaini A. H. Clark, Smithsonian Misc. Coll., vol. 52, pt. 2, 1908, p. 231 (description;

Albatross Sta. 5178); Proc. U.S. Nat. Mus., vol. 39, 1911, p. 563 {Albatross Sta. 5277); Crinoids

of the Indian Ocean, 1912, p. 242 (Philippine Is.; 78-80 fms.); Unstalked Crinoids of the Siboga-

Exped., 1918, p. 213 (in key; range; references).

Iridometra {Eumetra) chamberlaini A. H. Clark, Notes Leyden Mus., vol. 34, 1912, p. 137 (compared

with E. aphrodite).
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Diagnostic Jealures.—The cirri are very long and slender, from a third to half the

Icngtii of tl»o arms, composed of 25 to 33 (usually 25 or 26) much elongated segments

of which llio longest are about five times as long as the proximal width and the last

three or four are from two and a lialf to three times as long as broad; there is no

opposing spine and the terminal claw is very slightly curved. The arms are up to

80 mm. and the cirri between 30 and 40 mm. in length.

Description.—The centrodorsal is hemispherical, rather low; the cirrus sockets are

arranged in four or five closely crowded alternating rows.

The cin-i are XLr-LX, 25-33 (usually 26), from 30 to 40 mm. long. The first

segment is very short, the second is about as long as broad, the third is about naif

again as long as broad, the fourth is nearly four times as long as its proximal diameter,

and tlie fifth and following are about five times as long as their pro.ximal diameter; the

terminal ten to twelve segments decrease very sUghtly in length, so that the last three

or four are only about two and a half times as long as broad. The penultimate segment

is slightly over twice as long as its proximal diameter, decreasing slightly in width

distally. There is no opposing spine. The terminal claw is about three-quarters the

length of the penultimate segment, slender, evenly tapering, and yevy slightly curved.

The cirri are rather strongly compressed laterally throughout, and the distal half

of each segment slightlj- and very gradually increases in diameter so that the distal edge

is prominent.

The distal borders of the radials are even with the edge of the centrodorsal. The
IBr, are extremely short, almost divided in the median lino by a posterior projection

from the axillaries, wnth a more or less prominent rounded tubercle in each anterolateral

angle. The IBrj are rhombic, about half again as broad as long, with the sides strongly

concave and the anterior angle sharp and somewhat produced. The elements of

the IBr series and the firet two brachials are in close lateral apposition with their neigh-

bors. The sj'narthrial tubercles on the articulations between the elements of the IBr
scries and the first two brachials are very prominent.

The 10 arms are 80 mm. in length. The fu-st brachials are about twice as long

exteriorly as interiorly, and are deeply incised in the median line; the bases of adjacent
first brachials just meet over the anterior angles of the axillaries. The second brachials

are much larger, irregularly quadrate, with a strong posterior process incising the first

brachials. The first syz3'gial pairs (composed of the third and fourth brachials) are

rather more than twice as broad as long in the median lino, and rather longer inwardly
than outwardly. The next four brachials and the second syzygial pair (composed of

the ninth and tenth brachials) are slightly wedge-shaped, and about twice as broad as

long. The succeeding bracliials become triangular, at first not so long as broad, soon
becoming as long as broad, and distally wedge-shaped agam and, in the termmal portion
of the arms, elongate. The brachials are smooth and do not overlap.

Syzygies occur between brachials 3-F4, 9+ 10, 14+ 15, and distally at intervals
of in one specimen 3 and in another 4 muscular articulations.

P, is 6 mm. long, somewhat stiff, shghtly compressed, tapering evenly from the
base to the tip, composed of 12 segments of which the first is not so long as broad, the
tliird is slightly longer than broad, the fom-th is about lialf again as long as broad, and
tlie remainder are about twice as long as broad. Pj is half as long again as Pj, 9 mm.
in length, stouter and stiffer than P,, with about 16 segments, of which the first is about
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Figure 4.

—

Eumetra chamberlaini A. H. Clark, U.S.N.M., 35927: a, Laterodorsal view of centrodorsal; b, proximal

part of postradial series; c, peripheral cirrus; d, Pj; e, P2;/, P3; g, P?.

twice as broad as long, the second is about as long as broad, the third is rather longer

than broad, and the remainder are about twice as long as broad.

P3 is the longest and stiffest pinnule, 13 mm. long with 20 to 22 segments, of which

the first is short, the second about as long as broad, and the following increase in length,

so that the fifth and those succeeding are about twice as long as broad, becoming shghtly

longer distally. P4 and Pj resemble P2. The distal pinnules are 9 mm. long with 18 or

19 segments, of which the first is very short, the second is about as long as its proximal

breadth, shghtly trapezoidal, and the third and following are greatly elongated and very

slender with shghtly expanded articulations.

The color in alcohol is (a) yellow, the cirri white, and the perisome brown, or (6)

brownish yellow, the cim and pinnules blotched with purple.

Localities.—Albatross station 5277; China Sea, off southern Luzon; Malavatuan

Island (N.) bearing S. 56° E., 8 miles distant (lat. 13° 56' 55" N., long. 120°13' 45" E.)

;

146 meters; temperature 14.78° C; fine sand; July 17, 1908 [A. H. Clark, 1911] (1,

U.S.N.M., 35690).

Albatross station 5178; in the vicinity of Romblon; Point Origon (N.) bearmg S.

5° E., 2.3 miles distant (lat. 12°43' N., long. 122°06' 15" E.); 142 meters; fine sand;

March 25, 1908 [A. H. Clark, 1908] (2, U.S.N.M., 25450, 35927). Type locahty.

Geographical range.—Only kno\vn from the north central Phihppines, from southern

Luzon to Romblon.

Bathymetrical range.—From 142 to 146 meters.

Thermal range.—One record, 14.78° C.
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EUMETRA APHRODITE (A. H. Clttk)

Iridometra {Eumetra) aphrodite A. H. Clakk, Notes Leyden Mus., vol. 34, 1912, p. 137 (description;

Siboga Sta. 294).

Eumetra aphrodite A. II. Clark, Unstalked crinoids of the Siboffo-Exped., 1918, p. 213 (in key;

range; references; detailed description; Stas. 49a, 294), pp. 271, 275 (listed), pi. 25, fig. 76.—

GiBLfiN, Vid. Medd. Nat. Foren. K0benhavn, vol. 83, 1927, p. 3 (Sta. 21), pp. 45, 46 (Sta. 21;

notes), p. 69 (listed); figs. 38, 39, p. 44.—A. H. Clark, Journ. Linn. Soc. (Zool.), vol. 36, No. 249,

1929, p. 660 (Macclesfield Bank, 35-41 fathoms).—Gisl^n, Kungl. Fysiogr. Sallsk. Lund Forh.,

vol. 7, No. 1, 1936, pp. 4, 6 (range).

*Diagnostic features.—The cirri are about a quarter of the arm length, composed

of 16 to 18 segments which are not especially long, the longest being nearly or quite

three times as long as broad proximally and the last three or four less than twice as long

as the distal breadth; there is a prominent opposing spine and the terminal claw is

strongly curved. The arms are about 75 mm. and the cim from 16 to 18 nmi. in length.

Description.— Centrodorsal low hemispherical, about 2.9 mm. in diameter at the

base, almost completely covered with cirrus sockets; the small dorsal pole is papillose,

as in E. chnmberlaini.

Cirri XXXV-L, 16-18, from 16 to 18 mm. long; first segment very short, second

about twice as broad as long, third nearly or quite as long as the proximal diameter,

fourth from two to two and a half times as long as the proximal diameter, fifth to seventh

the longest, nearly or quite three times as long as the pro.ximal diameter; following very

gradually decreasing in length so that the antepenultimate is from a third to haK again

as long as broad; the cirri are not especially slender; they become moderately com-

pressed laterally in the distal half; the longer earlier segments have a slight central

constriction, and the shorter distal have the proximal dorsal angle cut away so that

the distal dorsal angle of the preceding appears prominent; all the segments have promi-

nently overlapping distal ends; the cirri do not taper distally.

Division series and arm bases resembling those of E. chamberlaini. Arms 10,

about 75 mm. long.

The distal intereyzygial interval is three muscular articulations.

Pi is 5.5 mm. long, composed of 11 or 12 segments, of which the first is not quite

so long as broad, the second is about as long as broad, the third is half again as long as

broad, and the remainder are about twice as long as broad; the pinnule is slightly stiff-

ened, and tapers evenly from the base to the tip; P2 is 7 mm. long, with 15 segments

of which the first is twice as broad as long, the second is nearly as long as broad, the

third is half again as long as broad, and the remainder are about twice as long as broad;

the pinnule is proportionately stouter than Pi, and the outer segments have slightly

prominent distal angles and slightly spinous distal edges; P3 is 10 mm. long, with 19

segments, resembling Pj but tapering shghtly less rapidly and with the outer segments
relatively longer; Pi is from 4.5 to 5.5 mm. long, \\4th 10 to 13 segments, smaller than

P2, though similar to it; Pj is 6.5 mm. long, with 14 segments; distal pinnules extremely

slender, 8 mm. long, with 17 segments.

Not£s.—Gisldn has described a specimen from the Sagami Sea area which differs in

some small details from the above description. It has the cirri about LV, with 12 to 17

segments and 5 to 13 mm. long. The fifth and sixth segments are the longest, being
twice as long as broad.

Utinomi and Kogo (see Addenda for 1965) figure a cirrus with 20 segments, also Pi, Pj, and
Pi, with 7, 10 or 11, and 24 segments respectively.
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The anns are over 50 mm. long.

Pi has 12 to 13 segments and is 6 mm. long; Pj has 14 to 16 segments and is 8 mm.
long; P3 has 18 or 19 segments and is 11.5 mm. long; P4 has 14 segments and is 7.2 mm.
long; and P5 has 15 segments and is 5.5 mm. long.

The color is violet-red dorsally; the cirri, disk, pro.ximal pinnules and spots on
the arms are white.

Localities.-—Siboga station 49a; Sapeh Strait, between Smnbava and Komodo (lat.

8°23'30" S., long. 119°04'36" E.); 69 meters; bottom, coral and shells; April 14, 1899

[A. H. Clark, 1918] (7, Amsterdam M.).

Siboga station 294; east of Rotti Strait, between Timor and Rotti (lat. 10°12'12"

S., long. 124°27'18" E.); 73 meters; soft mud with very fine sand; January 23, 1900

[A. H. Clark, 1912, 1918] (35, U.S.N.M., E. 452; Amsterdam M.). Type locality.

Dr. Th. Mortensen's station 21, Sagami Bay area; 36-144 meters [Gislen, 1927]

(1,C.M.).

Macclesfield Bank, South China Sea; 64-75 meters [A. H. Clark, 1929] (1, B.M.;

not to be found, 1958).

Geographical distribution.—From Sumbava and Timor to Sagami Bay, Japan.

Bathymetrical distribution.—From 69 to 144 meters.

Genus ANDROMETRA A. H. Clark

Antedon (part) A. H. Clark, Smithsonian Misc. Coll., vol. 50, pt. 3, 1907, p. 353.

Iridometra (part) A. H. Clark, Proc. Biol. Soc. Washington, vol. 21, 1908, p. 131.

Eumetra (part) A. H. Clark, Proc. Biol. Soc. Washington, vol. 22, 1909, p. 84.

Andromelra A. H. Clark, Journ. Washington Acad. Sci., vol. 7, No. 5, 1917, p. 127 (referred to the

Antedoninae), p. 128 (type species Antedon psyche A. H. Clark, 1908; diagnosis; range; included

species); No. 16, p. 506 (in key; range); Unstalked crinoids of the Siboga-Exped., 1918, p. 198

(in key; range), p. 210 (key to the included species).

—

Gi8l£n Nova Acta Reg. Soc. Sci. Upsalien-

sis, ser. 4, vol. 5, No. 6, 1922, p. 130; Kungl. Svenska Vet.-Akad. Handl., ser. 3, vol. 17, No. 2,

1938, p. 15.

Toxometra (part) Gisl£n, Nova Acta Reg. Soc. Sci. Upsaliensis, ser. 4, vol. 5, No. 6, 1922, p. 129.

Diagnosis.—A genus of Antedoninae in which P2 is much longer than Pi and also

longer than P3 though similar to the latter.

Type species.—Antedon psyche A. H. Clark, 1908.

Geographical range.—Andaman Islands and southern Japan.

Bathymetrical range.-—From 55 to 274 meters.

Thermal range.—Recorded from 11.61° C.

k:ey to the species of andrometra

a'. Centrodorsal low hemispherical to almost columnar; cirri not more than XXXV; P2 with 10-13

segments; Ps with 10-11 segments (southern and southwestern Japan; 55-274 meters).

psyche (p. 81)

o'. Centrodorsal conical, as high as broad at the base; cirri over L; Pj and P3 with 15 segments; (Anda-

man Islands; 205 meters) indica (p. 84)

ANDROMETBA PSYCHE (A. H. Clark)

FiGDEB 5

Antedon psyche A. H. Clark, Smithsonian Misc. Coll., vol. 50, pt. 3, 1907, p. 353 (listed; nomen

nudum); Bull. Mus. Comp. ZooL, vol. 51, No. 8, 1908, p. 241 (description; \-icinity of Tokyo or

Sagami Bay), pi. 1, figs. 2, 3.



82 BULLETIN 82, UNITED STATES NATIONAL MUSEUM VOLUME 1

Iridometra psyche A. H. Clark, Proc. Biol. Soo. Washington, vol. 21, 1908, p. 131 (listed); Proc.

U.S. Nut. Mus., vol. 34, 1908, p. 317 (Sagami Bay, 30 fras.); Crinoids of the Indian Ocean, 1912,

p. 231 (synonymy; southern Japan, 30 fins.) ; Journ. Washington Acad. Sci., vol. 5, No. 6, 1915,

p. 215 (southern Japanese species; range and its significance).—Tortonese, Natura, Milano,

vol. 24, 1933, p. 166.

Andrometra psyche A. H. Clark, Journ. Washington Acad. Sci., vol. 7, No. 5, 1917, p. 128 (listed);

Unstalkcd crinoids of the Sihoga-Kxped., 1918, p. 210 (in key; range; references).

Toiometra aequipinna Gisl£n, Nova Acta Reg. Soc. Sci. UpsaUensis, ser. 4, vol. 5, No. 6, 1922, pp. 5,

129 (description; locaHty), p. 180 (listed); figs. 114-116, p. 122, pi. 2, fig. 11.

Figure S.—Andromelra psyclu (A. H. Clark), U.S.N.M., 35694: a, Centrodorsal; b, proximal

part of postradial scries; c. Pi; d, ?„; e, Pj;/, cirrus of second row from periphery.

Diagnostic Jeatures.—The centrodorsal is low liemispherical to almost columnar;

Pj has 10 to 13 segments and F, 10 or 11; the brachials may have strongly everted and

spinous distal ends and the outer are more or less strongly constricted centrally.

Description.—The centrodoi-sal is low hemispherical to almost discoidal, with the

l)road bare dorsal pole about 1 mm. in diameter. The cirrus sockets are arranged in

two or two and a partial third alternating rows.

The cirri are XXVIII-XXXV, 10-18, from 5 to 7 mm. long. The first segment is

twice as broad as long, the second is about as long as broad, and the remainder are from

a third to half again as long as the median breadth, except for the penultimate, which

is as long as broad. The ends of the cirrus segments are somewhat enlarged. The
opposing spine is prominent, its height equaling about a third of the width of the penulti-

mate segment. The terminal claw, which is moderately cirrved, is slightly longer

than the penultimate segment.

The radials may be just visible bej'ond the edge of the centrodorsal, or only evident

as low interradial triangles. The IBr, are low and broad, about five times as broad as

long, more or less deeply incised by the posterior process from the axillary, with a more
or less prominent anterolateral tubercle and with a rounded median elevation which is

continued onto the pro.ximal two-thirds of the axillary. The IBrj (axillaries) are a
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third again as broad as long, produced posteriorly where they rise into a more or less

marked rounded synarthrial tubercle, and with the borders more or less strongly
everted. The elements of the IBr series are in lateral contact, but are not laterally

flattened.

The 10 arms are from 55 to 65 mm. long. The fust brachials are longer exteriorly

than interiorly, with the inner edges basally united. The second bracliials are irreg-

ularly quadrate, pro.ximally rising to a synartlu-ial tubercle. The syzygial pair formed
by the third and fourth brachials is about as long as broad.

The two following brachials are rougldy oblong, the succeeding wcdgcsliapcd and
then triangular, longer than broad after the ninth, wedgeshaped again at about the
middle of the arm, and much elongated and centrally constricted distallj-. All the
brachials have the distal edges strongly everted and finely spinous.

Syzygies occur between brachials 3+4, 9+ 10, 14+ 15, and distally at intervals of

3 muscular articulations.

Pi is from 3 to 4 mm. long ^vith 8 to 10 segments of which the fu'st is about as long
as broad and the remainder elongated, the thh'd and fourth, which are the longest,

being twice as long as broad or longer. Pj is from 4 to 7 mm. in length, at the base about
as stout as Pj but becoming almost flagellate distally, with 11 to 13 segments of which
the first is broader than long, the second is longer than broad, and the remainder are

elongated; the outer segments have the distal borders beset with fine spines. P3 with
10 or 11 segments resembles P2 but is shorter, and P4 is shorter still and more slender,

about as long as Pi or even shorter, with about 9 segments of which the fourth to sixth

bear a gonad. The following pinnules become more slender and gradually increase in

length, the distal pinnules being from 6.5 to 7 mm. long with 15 to 18 segments, of which
those be3"ond the third are from three to four times as long as broad.

The color in alcohol is (a) white with the perisome and the outer part of the arms
light pinkish; (6) hght browm with the disk darker; or (c) white, the arms crossed at the

second syzj-gy bj- a purplish band 2 mm. broad and by two narrower additional purple

bands distally.

Notes.—In the type specimen of Toxometra aequijnnna the fii'st three pinnules

have respectively 8 or 9, 11, and 10 segments, and are 3, 4, and 3.3 nam. long. The
arm length is 65 mm.

A smaller specimen with an arm length of 40 mm. taken with the preceding has

the cirri XIV, 10-11, from 4 to 5 mm. long; the synarthrial tubercle between the ele-

ments of the IBr series is much less marked. P, is 2.2 mm. long, with 8 segments;

Pj is 2.7 mm. long, with 9 or 10 segments; P3 is 2 mm. long, with 8 segments; P^ is 2 mm.
long, with 6 segments; and the distal pinnules are 5 mm. long.

This individual was attached to a calcareous sponge.

[Note by A.M.C] The Golden Hind specimen (U.S.N.M., 35694) has been ex-

amined by me. It has the low centrodorsal 1.8 mm. in diameter by 1.0 mm. vertical

height. The single cutus remaining is in the second row up from the periphery. It has

18 segments, of which the thu-d to fifth are markedly constricted in the middle, this

modification graduallj^ disappearing on the follo^x-ing segments. The longest segments

are just over half again as long as their median width. The relative length decreases

distally so that the three segments before the penultimate are about as wide as long.

The cirrus is about 7 mm. long.

In contrast to the holotypc the brachials are smooth.

556-622—67—^7
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The l.rcacUli of tlie arms ni the first syzygy is 0.8 mm. and the length from the edge

of the centrodorsal to the second syzygy at 9+ 10 is 6.0 mm.

P, is about 3.5 mm. long and has 8 or 9 segments. Ml of them appear to have

lost one, if not more, terminal segments. They are smooth and taper evenly from the

base.

Pj is mucii larger, about G.5 mm. long with 13 segments which are more elongated

than those of P, and have markedly spinous, flaring distal ends.

Ps with about 10 segments 5 mm. in total length has even more conspicuously

flared distal ends to the segments and this is carried further in P4 which is shorter with

8 segments and 2. .5 mm. long.

Pa is notably smaller tiian the other pro.ximal pinnules, only 2.0 mm. long, with the

8 fairly smooth segments tapering much more than those of P].

This is the specimen with the arms banded at the second syzygy (c in the descrip-

tion).

Localities.—Albatross station 4903; Eastern Sea, near the Goto Islands; Ose Saki

Light bearing N. 22° E., 6 miles distant Gat. 32°31'10" N., long. 128°33'20" E.);

195-254 metei-s; temperature 11.61° C; gray sand and broken shells; August 10, 1906

(l.U.S.N.M., 35695).

Golden Hind; Sagami Bav (lat. 35°0G' N., long. 139°42' E.); 55 meters; Alan

Owston, April 24, 1902 [A. 11. Clark, 1908] (1, U.S.N.M., 35694).

Golden Hind; Tokyo or Sagami Bays; Alan Owston [A. H. Clark, 190S] (1, M.C.Z.,

252). Type locahty.

Dr. SLxten Bock's station 4; Sagami Bay, off Misaki, on the Metacrinus shoal;

274 meters; May 5, 1914 [Gislen, 1922].

Geographical range.-—Southern Japan from the Goto Islands to Sagami Bay.

Bathymetrical range.—From 55 to 274 meters.

Thermal range.—One record, 11.61° C.

History.—This species was originally described in January 1908, from a specimen

from Sagami or Tokj'o Bay collected by Mr. Alan Owston in the collection of the

Museum of Comparative Zoology.

In 1907 Mr. Frank Springer purchased and presented to the U.S. National Museum
all the crinoids at that time remaining in the possession of Mr. Owston, and among
them was a second specimen of this species with definite data and bearing the original

number 7215 which I recorded in July 1908. I suspect that these two were captured

at the same time, though there is no evidence to prove it.

In his investigations in Sagami Bay in 1914 Dr. Sixten Bock dredged two crinoids

which were described and figured by Dr. T. Gislen in 1922 under the name of Toxometra

aequipinna. They appear, however, undoubtedly to represent this species, for I

cannot see that they differ from the three previously known in any significant way.

ANDROMETRA INDICA (A. H. Clark)

[See vol. 1, pt. 2, figs. 572, 573, p. 298]

Eumelra indica A. H. Clakk, Proo. Biol. Soc. Washington, vol. 22, 1909, p. 84 (description; Port
Blair, Andaman Is.) ; Crinoids of the Indian Ocean, 1912, p. 242 (synonymy; detailed description;

off Port Blair, 112 fras.); fig. 46, p. 243.

AndromclTa indica A. H. Clark, Journ. Washington Acad. Sci., vol. 7, No. 5, 1917, p. 128 (listed);

Unstalkcd crinoids of the Si'boga-Expcd., 1918, p. 210 (in key; range; references).
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Diagnostic features.—The centrodorsal is conical, as high as broad at the base;

Pj and P3 have about 15 segments; the distal edges of the brachials are not strongly
everted.

Description.—The centrodorsal is conical, 3 mm. broad at the base and 3 mm. high;

the cirrus sockets are arranged in six closeh' crowded alternating rows. As a whole the
centrodorsal resembles closely that of the species of Haihrometra.

The cirri are about LXX; but none are present in the only known specimen.

The radials extend slightly beyond the edge of the centrodorsal, and are separated
by a narrow V in the interradial angles. The IBr, are about three times as broad as

long, not in contact basally, with the lateral edges converging distally. The IBr2

(axillaries) are rhombic with the free lateral edges rather longer than those of the IBri

with which they form somewhat more than a right angle. There is a moderately de-

veloped synarthrial tubercle on the articulation between these ossicles.

The 10 arms are about 60 mm. long. The first brachials are longer exteriorly

than interiorly, slightly incised by the second brachials, with their inner edges entirely

free and diverging at approxunately a right angle. The second brachials are nearly

twice as large as the first, irregularly quadrate in form, ^\^th a rounded posterior process

incising the first. The third and fourth brachials (the first syzygial pair) are together

about as long as broad. The following eight or nine brachials are slightly wedge-shaped,

half again as broad as long, the following becoming almost or quite triangular, about as

long as broad, and further out on the arm wedge-shaped again and longer than broad.

Syzygies occur between brachials 3-f-4, 9-1-10, and 14-1-15, and distally at intervals

of 3 muscular articulations.

Pi is about 6 mm. long, very slender and delicate, somewhat stiffened, composed
of about 9 segments of which the first is about as long as, or slightly longer than, broad,

the second and third are twice as long as broad, and the following gradually increase in

length, becoming exceedingly elongated distally. P2 is about 10 mm. long, proportion-

ately stouter than Pi and stiffer, with 15 segments, of which the first is about as long as

broad, the second is slightly longer than broad, the third is twice as long as broad, and
the remainder are from three to four times as long as broad. P3 is 8 mm. long with 15

segments, similar to P2 but shorter and slightly less stout. P4 resembles P3. P5 is

5 mm. long, slightlj^ more slender than P4, with 10 segments which have slightly everted

and spinous distal ends. The following pinnules are similar. The distal pinnules

are lacldng.

The color in alcohol is light brownish yellow with traces of a broad median dorsal

line of purple.

Locality.—Investigator station 15; north of Port Blair, Andaman Islands; 205

meters; dark mud; November 29, 1888 [A. H. Clark, 1909, 1912] (1, I.M.).

Remarks [by A.AI.C.].—The high conical centrodorsal of this species marks it off

from A. psyche and from all the other species of the Antedoninae, since the removal of

Hybometra to the Zenometrinae. Specimens complete with cirri may indicate its re-

moval from the genus, or even the subfamily. However, the small number of segments

in Pi distinguishes it from the Bathymetrinae, the larger P2 from the Perometrinae,

and the alternating cirrus sockets from the Zenometrinae, which are the only other

subfamilies of the Antedonidae to which it might possibly be referred.
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Genus IRIDOMETRA A. H. Clark

Antedon (part) A. H. Clark, Smithsonian Misc. Coll., vol. 50, pt. 3, 1907, p. 340.

Iridometra A. H. Clauk, Proc. Biol. Soc. Washington, vol. 21, 1908, p. 130 (diagnosis; type species

Antedon adrcsline A. H. Clark, 1907), p. 136 (referred to the Antedonidae) ; Proc. U.S. Nat. Mus.,

vol. 34, 1908, p. 211 (referred to the Antedonidae, restricted), p. 212 (occurs in Japan and Hawaii

[the latter refers to Argyrometra]) ; Geogr. Joum., vol. 32, No. 6, 1908, p. 602 (characteristic of the

Indo-Pacific-Japanese region); Amer. Nat., vol. 42, No. 500, 1908, p. 541 (only knovn\ from the

Indo-Pacific-Japanese area); No. 503, p. 725 (color); vol. 43, 1909, p. 254 (represented in the Red

Sea [refers to Doromcira]) ; Proc. U.S. Nat. Mus., vol. 36, 1909, pp. 362, 366, (comparison with

Comatilia), p. 365 (single opposing spine); Proc. Biol. Soc. Washington, vol. 22, 1909, p. 176

(referred to the Antedoninae); Mem. Australian Mus., vol. 4, 1911, p. 725 (absent from .\ustralia)

;

Crinoids of the Indian Ocean, 1912, p. 9 (absent from Australia), p. 12 (represented in the Red

Sea and southeast African region [both refer to Doromelra])
, p. 25 (range), p. 63 (in key), p. 230

(original reference; type); Zittel-Eastman's Paleontology, 1913, p. 237 (in the Antedonidae);

Joum. Washington Acad. Sci., vol. 7, 1917, No. 5, p. 127 (referred to the Antedoninae); No. 16,

p. 506 (in key; geographical and bathymetrical range); Unstalked crinoids of the Sihooa-Exped.

,

1918, p. 198 (in key; range), p. 212 (key to the included species).—GisLi;N, Nova Acta Reg. Soc.

Sci. Upsaliensis, ser. 4, vol. 5, No. 6, 1922, pp. 130, 131, 132; Zool. Bidrag Uppsala, vol. 9, 1924,

p. 36.—A. H. Clark, Journ. Linn. Soc. (Zool.), vol. 36, 1929, pp. 659, 660 (/. maxiina sp. nov.).

Diagnosis.—A genus of Antedoninae in which P,, P2, and P3 are similar and of

approxiniatcl}' equal length, longer tiian the genital pinnules, and composed of at least

13 segments; the pinnules are not especialh' stiffened and their component segments

do not bear prominent spines on their distal ends; the centrodorsal is low liemispherical.

Type species.—Antedon adrestine A. II. Clarlv, 1907.

Geographical range.—From soutliern Japan southward to Hong Kong, Timor, and

(?) the Admiralty Islands.

Bathymetrical range.—From 80 to 731 meters.

KEY TO THE SPECIES OF IRIDOMETRA

a'. Pi with 14-20 segments when the arms are not more than 55 mm. long (Korean Strait and Japan
to Hong Kong; 80-731 meters) adrestine (p. 86)

o'. Pi with not more than 14 segments, even when the arms are 95 mm. in length (Timor; 183 meters;

(7) Admiralty Is.; 274 meters) maxima (p. 90)

IRIDOMETRA ADRESTINE (A. H. Oark)

[See vol. 1, pt. 2, figs. 301 (p. 221), and 328 (p. 227)]

Antedon adrestine A. H. Clark, Smithsonian Misc. Coll., vol. 50, pt. 3, 1907, p. 340 (description;
Albatross Sta. 3713), p. 353 (listed); Bull. Mus. Comp. Zool., vol. 51, No. 8, 1908, p. 241 (rela-

tionship to A. [Andrometra] psyche).

Iridometra adrestine A. H. Clark, Proc. Biol. Soc. Washington, vol. 21, 1908, p. 131 (listed); Proc.
U.S. Nat. Mas., vol. 34, 1908, p. 318 (Japan); vol. 39, 1911, p. 559 (compared with /. melportiene)

;

Crinoids of the Indian Ocean, 1912, p. 230 (synonymy; southern Japan, 45-48 fms.); Journ.
Washington Acad. Sci., vol. 5, No. 6, 1915, p. 215 (southern Japan species; range and its sig-

nificance); Unstalked crinoids of the Sihoga-Exped., 1918, p. 212 (in key; range; references).

—

Gisl£n, Nova Acta Reg. Soc. Sci. Upsaliensis, ser. 4, vol. 5, No. 6, 1922; pp. 132, 133 (com-
parison Tvith /. melpomene) ; yid. Medd. Nat. Foren. K0benhavn, vol. 83, 1927, p. 3 (Mortensen's
Stas. 19, 21, 25; 36-216 meters), p. 46 (Stas.; notes), p. 69 Gisted).

Iridometra melpomene A. H. Clark, Proc. U.S. Nat. Mus , vol. 39, 1911, p. 5.59 (Albatross Sta. 5311);
Crinoids of the Indian Ocean, 1912, p. 230 (synonymy; Philippines; 88 fms.); Unstalked cnnoids
of the S»5offo-Exped., 1918, p. 212 (in key; range; references; parasitic amphipod).—Shoe.makkr,
Proc. Biol. Soc. Washington, vol. 32, 1919, p. 245 (description of Laphystiopsis iridomelrae, a
new parasitic amphipod from tliis species).—Gisl£n, Nova Acta Reg. Soc. Sci. Upsaliensis,
ser. 4, vol. 5, No. 6, 1922, p. 5 (Sagami Bay, 182-728 m.), p. 132 (localities; notes), p. 181 (listed);
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figs. 117-119, p. 134; Vid. Medd. Nat. Foren. K0benhavn, vol. 83, 1927, pp. 46, 47 (synonym
of /. adrestine).—Tortonese, Natura, Milano, vol. 24, 1933, p. 165.

Diagnostic features.—The first three pinnules on the outer and usually the first

two on the inner side of each arm are similar, elongate, longer than their successors,

moderately slender, evenly tapering, and somewhat stifTened so that in preserved
specimens they are usually (but not always) nearly straight. They have 13 to 20
segments.

The arms are from 35 mm. to 55 mm. and the cirri from 10 nun. to 14 mm. in

length.

Description.—The centrodorsal is low rounded conical with a small more or less

prominently papillose polar area. The cirrus sockets are arranged in from three to

four closely crowded, regularly alternating, rows of which the peripheral has four

sockets in each radial area; they have rather prominent rims.

The cirri are XXXII-L, 10-19 (usually 15-18), up to 14 mm. long. The first

segment is very short, the second is about twice as broad as long, the thu-d is shghtly

longer than broad, and the following increase in length to the si.xth which, wdth those

succeeding, is about three times as long as broad. On the last six segments the length

gradually decreases so that the antepenultimate is only about a third again as long

as broad. The penultimate segment is smaller than the preceding, slightly longer

than broad, and bears a stout opposing spine rising from nearly the whole of the dorsal

surface to a height almost equal to its distal breadth. The terminal claw is stout

basally, rather stronglj^ curved, and as long as, or longer than, the penultimate seg-

ment. The cirri are rather strongly compressed laterallj' and are of practically the

same width throughout. The ventral profile of the longer segments is concave, the

depth of the concavity moving gradually toward the proximal end, but the profile

of the shorter outer segments Ijecomes straight or slightly convex; the dorsal profUe

of all the segments is almost or quite straight.

The radials are concealed by the centrodorsal, or their distal angles are just \asible

interradially as narrow prostrate triangles. The IBri are very short and very deeply

incised by the posterior processes of the axillaries which in a view perpendicular to

the dorsoventral axis completely divide them; their anterior borders are slightlj- swollen;

their lateral borders are somewhat abruptlj' produced so that they are in contact

with their neighbors. The strongh' convex main portion of the IBri narrows anteriorly

and this lateral production fills the gap which otherwise would be left; its surface is

abruptly marked off from that of the main portion, and usually somewhat raised.

The IBr2 (a.xillaries) are broader than long, with all the sides very concave; beneath

the sharp lateral angles they are extended proximally by a production which meets

the similar production of the sides of the IBri and is in contact ^vith that of the adja-

cent axillaries. Thanks to these lateral extensions the elements of the IBr series

and the fu-st two brachials are in close lateral apposition.

The 10 arms are from 35 to 55 mm. long. The fu-st brachials are from two to

three times as long exteriorly as interiorly, and verj- deeph^ incised in the median line;

their outer border is somewhat abruptly extended laterally, and the outer edge is

straight; the inner edge is in contact with that of the adjacent fii-st brachial for the

basal half or two-thirds, the two edges thence diverging at approximately a right

angle. The second brachials are irregularh' quadrate, about as long as broad, with

the two pro.ximal sides strongly concave and a posterior process deeply incising the
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first brachials. The fii-st syzygial pairs, composed of the third and fourth brachials,

are longer inwardly than outwardly, about twice as broad as the median length, \\-ith

the pro.xinial and distal edges concave.

The ne.xt si.x or seven brachials are wedge-shaped with concave ends, about twice

as broad as the median length, the following ones then becoming almost or quite tri-

angular, about as long as broad, and later gradually wedge-shaped again and ter-

minally elongate and more or less constricted centrally. The ends of the brachials

arc smooth and not produced.

Sj'zygies occur between brachials 3+ 4, Q-flO, 14+ 15, and distally at intervals

of 3 niusciUar articulations.

Pi is from 8.5 to 10 mm. long, with 14 to 20 segments, and resembles Pj. Pj is

from 9 to 10.5 mm. long, ^^^th 15 to 18 segments, of which the first is broader

than long, the second is slightly longer than broad, and the remainder are greatly

elongated. Pa is from 8.5 to 11 mm. long with 14 to 20 segments which are propor-

tionately slightly shorter than those of P2; this pinnule resembles P2 but tapers very

slightly less rapidly and therefore appears very slightl.y stouter. Pa is similar to Pi.

The distal pinnules are from 7 to 9 mm. long with 16 or 17 segments which bej^ond

the second are greatly elongated with finely spinous distal edges.

The color in alcohol is white or whitish \nth a broad median band of yellowish,

reddish or purplish brown on the division scries and arms which commonly breaks

up into narrow transverse bands distally; there are sometimes large blotches of pur-

plish brown on the pinnules, and the perisome may be browTi or dark purple. Some
specimens are almost uniform whitish.

Table 2.

—

Details of some specimens of Iridometra adrestine from published records
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specimen is small with arms only about 20 mm. long, but has XL cirri and P3 is as long

as P2 and slightly longer than Pj, which has only 10 segments. In my opinion this

specimen is more likel}^ to be a young Iridometra maxima.

Localities.—Dr. Th. Mortensen's station 19; off Misaki, Japan; 146-220 meters;

sand; June 10, 1914 [Gislen, 1927] (2, CM.).
Dr. Th. Mortensen's station 21; off Sunosaki, Japan; 36-146 meters; hard bottom;

June 12, 1914 [Gislen, 1927] (2, CM.).
Dr. Th. Mortensen's station 25; Sagami Sea, Okinose, Japan; 183 meters; hard

bottom; June 26, 1914 [Gislen, 1927] (1, CM.)
Albatross station 3707; Sagami Bay, Japan; Ose Zaki bearing S. 53° W., 2.25 miles

distant; 115-137 meters; volcanic sand and gi-avel; May 8, 1900 (3, U.S.N.M., 35697).

Albatross station 3713; Sagami Bay; Ose Zald bearing S. 81° W., 4.2 miles distant;

82-86 meters; volcanic sand, shells and rock; May 11, 1900 [A. H. Clark, 1907] (1,

U.S.N.M., 22659). T\-pe locahty.

Albatross station 3764; Sagami Bay; Suno Saki bearing S. 04° E., 2.8 miles distant;

80-91 meters; fine gravel and broken shells; May 22, 1900 (1, U.S.N.M., 35698).

Dr. Sixten Bock's station 32; off Oldnose, Sagami Bay; 183 meters; June 26, 1914

[Gislen, 1922].

Dr. Sixten Bock's station 37; off Okinose; 731 meters; July 8, 1914 [Gislen, 1922].

Albatross station 4903; Eastern Sea, near the Goto Islands; Ose Saki light bearing

N. 22° E., 6 miles distant Gat. 32°31'10" N., long. 128°33'20" E.); 195-254 meters;

gray sand and broken shells; August 10, 1906 (1, U.S.N.M., 36225).

Albatross station 5310; China Sea, near Hong Kong Gat. 21°33' N., long. 116°13'

E.) ; 183 meters; temperatm-e 18.61° C; sand and shells; November 4, 1908 (3, U.S.N.M.,

36015).

Albatross station 5311; China Sea, near Hong Kong Gat. 21°33' N., long. 116°15'

E.); 161 meters; coarse sand and shells; November 4, 1908 (6, U.S.N.M., 27506, 35691,

35989).

Geographical range.—From Sagami Bay, Japan, and the Korean Straits southward

to Hong Kong.

Bathymetrical range.—From 80 to 731 meters.

Thermal range.—One record, 18.61° C
History.—During a visit to the Museum of Comparative Zoology in the summer

of 1907 Dr. H. L. Clark showed me the crinoids which had been collected by the Alba-

tross in southern Japan in 1900 and subsequently turned over to him for study. He
had already gone over them more or less in detail and had made preliminary deter-

minations of the species; but finding that I was engaged in work upon the very much

larger collection which I had personally brought together in 1906 he most generously

handed over to me aU the material which had been sent to him, together with his notes.

Among the new species he had distinguished was this form which I had not found

in the 1906 collection. I immediately wrote a description of it which was published

on October 29 of the same year.

During the coinse of the PhiUppine investigations the Albatross dredged in 1908

near Hong Kong several specimens of a form which was evidently close to /. adrestine,

but which appeared to differ from it. This I described in 1911 under the name of

/. melpomene.
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A curious nmpbipod parasite was found partial!}^ embedded in the disks of some

of these specimens which I gave to Mr. Chircnce R. Shoemaker who described them in

1919 untlcr the name of Laphystiopsis iridometrae (see part 2, pp. 633, 634).

In 1922 Dr. T. Gislen in his memoir on the crinoids collected by Dr. Sixten Bock

suggested that the examination of more ample material would probabh' show that

Iritlometra adres(ii)e and /. melpomene are really identical, and a reexamination of the

specimens at hand leaves no doubt in my mind that this supposition is coiTcct as Dr.

Gislen himself concluded in 1927.

Remarks [by A.M.C.].—In 1918 Mr. A. H. Clark included his own Antedon

minnta in the synonymy of adrestine but without comment. In 1922 Gislen challenged

this on the giounds of the large nunil)er of segments in the much smaller Pj of minuta.

In spite of this Gislen in 1927 still included minuta in the sjTionjTny of adrestine, while

Mr. Clark, at about the same time, appears to have reconsidered, as he maintains

minuta as a valid species in the genus Annametra on the grounds of the cirri, the longest

segments of which are only a third again as long as ^vide while in adrestine of similar

size (arm length about 30 mm.) they are two to two and a half times as long as wide

(Gislen, 1927).

IRIDOMETRA MAXIMA A. U. Clark

Iridomelra maxima A. II. Cl.\rk, Journ. Linn. Soc. (Zool.), vol. 36, 1929, p. 635 (listed), pp. 659-660
(locality; diagnosis; description), pi. 43, figs. 12, 13; PVoc. Biol. Soc. Washington, vol. 47, 1934,

p. 10.

? Iridomelra adrestine (not of A. H. Clark) Gislen, Ark. Zool. vol. 19, No. 32, 1928, p. 10 {Challenger

station 219; notes).

Diagnostic features.—A very large and robust species of Iridometra in which the

centrodorsal is large and hemispherical, with a deeply concave dorsal pole; the arms
are up to 95 mm. long, at which size the cirri are L-LV; P, is 12 mm. long, with 13 or

14 segments; Pj is 13 mm. long, with 13 or 14 segments; and P3 is from 11 to 14 mm.
long, with 15 or 16 segments.

Description.—The centrodorsal is hemispherical, 5 mm. in diameter at the base
and 3 mm. high, with a deeply sunken papillose dorsal pole, about 2 mm. in diameter.
The cirrus sockets are arranged in four, and a partial fifth, closely crowded, alternating
rows, the size of the sockets decreasing gradually from the proximal to the apical rows.

There are between L and LV cirrus sockets. All the cirri are lost.

The radials are short, from four to six times as broad as long; their anterolateral
angles are separated by a notch. The diameter of the radial ring is slightly less than
that of the centrodorsal, so that tlie latter has a knoblilce appearance. The IBr, are
short, five or six times as broad as long in the median line, trapezoidal, with the lateral
borders converging slightly distally. The IBr, (axillaries) are broadly pentagonal,
half again as broad as long. Tlie lateral sides are short, shorter than those of the
IBr,, and make with these a broadly obtuse angle. The anterior angle is approximately
a right angle, and the anterior sides are only slightly concave.

The 10 arms are about 95 mm. long. The first brachial is short, twice as long
exteriorly as interiorly, interiorly united in the proximal half, the distal half of the
inner border making with the proximal half a right angle, so that the distal halves of
the mner edges of two adjacent first brachials lie in the same straight line. The second
brachials are usually nearly twice as large as the first, and are irregularly quadrate in
shape. The first syzygial pair (composed of brachials 3+4) is wedge-shaped, almost
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twice as long interiorly as exteriorly and twice as broad as Llie median lengtli. The
next four brachials are very short, twice as broad as the maximum and four times as
broad as the median length, wedge-shaped, mth concave proximal and distal ends.
After the second syzygy, the brachials soon become triangular witli gently concave
distal borders, and about one-third broader than long. After the proximal third of

the arm, the brachials gradually become wedge-shaped, at about the middle of the
arm becoming about as long as broad and terminally elongate.

Syzygies occur usually between brachials 3+4, 9+10, and 14+ 15, and distally at

intervals of from 2 to 5, most commonly 3 or 4, muscular articulations. The second
sj-zygy is sometimes omitted, and the position of the third is subject to some irregularity.

The \vidth of the first syzygy is 2.0 mm. and the length from the proximal edge of the
IBr, to the second syzygy is 10.0 mm.

Pi is 12 mm. long with 13 or 14 segments, and is considerably stiffened. The
first segment is about as long as broad, the second is slightly trapezoidal, from half

agam to nearly twice as long as the width of the narrower distal end, the thu-d is twice

as long as broad or slightly longer, very slightly constricted centrally, the fourth is

three times as long as broad, the sLxth and seventh are the longest, from three to foiu-

times as long as broad, and the remainder are slightly shorter. The earlier segments
are entirely smooth. On the sixth there is a slight eversion of the distal edge which
on the eighth and following becomes a conspicuous stronglj^ dentate overlapping frill.

P2 is 13 mm. long, with 13 or 14 segments, resembling P, but tapering more gradually

and hence slightly stouter. P3 on some arms is 14 mm. long, with 16 segments, slightly

stouter than P2, but on other arms it is 11 mm. long, with 15 segments and slightly

less stout than P2. P4 is 9 mm. long, ^vith 14 segments, on some arms resembling the

preceding pinnules, but less stiffened and much more slender, and on other arms
resembling Pj. The next two pinnules are similar in length and number of segments

to P4, but are slightly stouter basally, less stiffened, and have the ends of the outer

segments less conspicuously everted. The distal pinnules are 12 mm. long with 17 or

18 segments, which in the outer portion become about four times as long as broad.

Remarks.—In its genera! appearance this species may be described as having tlie

brachial structure of a very large species of Antedon, with a centrodorsal resembling

that of Heliometra.

Its much larger size and more rol)ust build give it an appearance quite different

from that of Iridometra adrestine, but the agreement in structure is so very close that

it would scarcely be advisable to create another genus for it.

Locality.—C. S. Cable; Rotti Strait, Timor; 183 meters; on the cable. [A. H.

Clark, 1929] (1, B.M.).

[Note by A.M.C] The specimen from Challenger station 219 (Admiralty Islands,

off New Guinea (lat. 1°50' S., long. 146°42' E.); 274 meters; mud), which was named
Iridometra adrestine by Gislen m 1928, may prove to be the young of maxima. Though
the arms are only about 20 mm. long there are already XL cu-ri, whereas in adrestine

with arms 40 mm. long there may be only XXXII cirri; also Pj has about 14, as opposed

to 10, segments.

Genus ANNAMETRA A. H. Clark

Antedon (part) A. H. Clark, Smithsonian Misc. Coll., vol. 50, pt. 3, 1907, p. 341.

Iridometra (part) A. H. Clark, Proc. Biol. Soc. Washington, vol. 21, 1908, p. 131.

Cominia (part) A. H. Clark, Die Crinoiden der Antarktis, 1915, p. 104.

556-622—07 8
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Annametra A. H. Clark, U.S. Nat. Mas. Bull. 82, vol. 1, pt. 2, 1921, pp. 618, 647 648, 681, 723;

The Danish Ingolf-Expcd., vol. 4, No. 5, Ciinoidea, 1923, p. 41 (range), p. 52 (m key); Proc.

U.S. Nat. Mus., vol. 83, 1936, p. 247 (diagnosis; type species Cominia occidentalts A. H. Clark,

1915).

Diagnosis.—A genus of Antodoninae iu which P3 is of the same length and

character as the succeedmg pinnuk>s; P, and Pj have 18-35 segments; Pi is shorter

tlian P., though similar to it; and the cin-i are short and stout, strongly recurved distally,

rcsombUng the cirri of Antcdon pdasus, with 10-19 segments.

Type species.—Cominia occidentalis A. H. Clark, 1915.

Geographical range.—Knovm only from southern Japan and South Africa.

Baihymetrical range.—From the shore lino down to 47 meters.

Remarks [by A.M.C.].—I am doubtful whether the Japanese minuta can be con-

sidered as congeneric with the South African occidentalis. The former does have

similar short cirrus segments, but so also do two other Japanese species of the

Antedoninae, Andrometra psyche and Antedon (formerly Compsometra) serrata. Also,

in genera such as Antedon, the included species show a wide range of proportions

of the longest cirrus segments from one and a half times to sLx times as long as

broad. This character is therefore of little significance in determining the genus.

The rather short segments of Pi, however, may be of more importance in alljang minuta

and occidentalis. Those of minuta (18 in the holotype) are about half again as long as

wide but in occidentalis the 30 to 35 segments are unique in the Antedoninae in not

being longer than wide (fig. 66, p. 9-5). In some species of Antedon and Mastigometra,

however, the pinnule segments are little longer than they are in minuta. I also consider

the geographical sepai'ation of the two species to be another factor against their being

congeneric.
KEY TO THE SPECIES OF ANNAMETRA

a'. Pj and Pj with about 18 segments, the longest about half again as long as wide (southern Japan;
24-47 meters) minuta (p. 92)

a'. Pi and Pj with 30-35 segments, not longer th.in broad (South Africa; 0-26 meters).

occidentalis (p. 94)
ANNAMETRA MINUTA (A. H. Clark)

Antedon minuta A. H. Clark, Smithsonian Misc. Coll., vol. 60, pt. 3, 1907, p. 341 (description;

Albatross Sta. 3725), p. 353 (listed); Bull. Mus. Comp. Zool., vol. 51, No. 8, 1908, p. 241 (relation

to .1. [.Andrometra] psyche).—Gisl£n, Nova Acta Reg. Soc. Sci. Upsaliensis, ser. 4, vol. 5, No. 6,

1922, p. 133 (cannot be synonymous with adrestine).

Iridometra minuta A. H. Clark, Proc. Biol. Soc. Washington, vol. 21, 1908, p. 131 (listed); Proc.

U.S. Nat. Mus., vol. 34, 1908, p. 218 (compared with Iridometra [Argyrometra] crispa), p. 318
(Japan); Crinoids of the Indian Ocean, 1912, p. 232 (.synonymy, southern Japan, 13 fms.).

—

Gisl£n, Vid. Medd. Nat. Foren. K0benhavn, vol. 83, 1927, p. 46 (synonym of /. adrestine).

Iridometra adrestine (part) A. II. Clark, Unstalkcd Crinoids of the Siboga-Exped., 1918, p. 212 (in

synonymy).
Annametra minuta A. H. Clark, Proc. U.S. Nat. Mus., vol. 83, 1936, p. 247 (noted); John Murray

Exped., 193.3-34, Sci. Reports, vol. 4, No. 4, 1937, p. 105.

Diagnostic features.—Pi and Pj have about 18 segments. The arms are about
30 mm. and the cirri arc about 5 mm. in length.

This is tlic only Japanese comatulid in which the cirri are of the kind characteristic

of Antedon petasus.

Description.—The centrodorsal is low hemispherical, nearly covered w'wh from 15
to 20 cirrus sockets which are closely crowded in from 2 to 3 alternating rows and have
very prominent rims.
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The cirri are XV-XX, 10-15, about 5 mm. long, strongly recm-ved in tho outer

half and resembling those of Antedon petasus. The first segment is very short, the

second is about twice as broad as long, the third is sUghtly longer than broad, and
the fourth and fifth and following are about a third again as long as the median breadth.

The third to fifth arc strongly and rather abruptly constricted centrally, but the seventh

and following have tho dorsal and ventral profiles almost straight and hence appear
broader in lateral view. On the outer cirrus segments the distal border runs from
the ventral edge downward to a rather sharp angle about one third the distance to the

dorsal edge, then curves pro.ximally and then downward, joining tho dorsal edge
perpendicularly. The opposing spino is prominent, though small.

The radials are just visible in the midradial line beyond the edge of the centro-

dorsal; their interradial angles are shghtly divergent, so that the bases of the IBr, are

well separated. The IBri are about twice as broad as long with the lateral borders

sUghtly convergent. The IBr2 (axillaries) are pentagonal, about as long as broad,

with unusually long sides, about as long as those of the IBri, with which they make
a very obtuse angle. Tho IBr series are narrow and very widely separated.

The 10 arms are about 30 mm. long, with about 50 brachials, which are relatively

long and somewhat constricted centrally with spinous ends.

Syzygics occur between brachials 3+4, 9+ 10, 14+ 15, and distally at intervals of

3 muscular articulations.

Pi is 3 mm. long and is composed of about 18 segments. It decreases rather

rapidly in width to tho fomlh segment and is slender from that point onward. The
first four segments are broader than long with the corners cut away, and tho remainder

are relatively short, not over twice as long as broad. The lower segments have spinous

distal ends. Pj is similar but shghtly longer and tapering more gradually. P3 and
the following pinnules appear to be shghtly longer than P2 and as they taper more
gradually they appear stouter.

The color in alcohol is pinkish, light bro^vnish, or duU white, with the perisome

brown.

Localities.—Albatross station 3725; Sagami Bay; Noma Saki bearing N. 18° E.,

8.8 miles distant; 24 meters; sand, shells and gravel; May 15, 1900 [A. H. Clark, 1907]

(6, U.S.N.M., 22661, 35701). Type locahty.

Albatross station 3726; Sagami Bay; Takamatsu Zaki bearing N. 5° W., 5.7 miles

distant; 47 meters; gray volcanic sand; May 15, 1900 (4, U.S.N.M., 35696).

Geographical range.—Known only from the Sagami Bay area, Japan.

Bathymetrical range.—From 24 to 47 meters.

History.—This species was dredged by the Albatross in 1900 and was represented

in tho collections from that cruise which were sent to Dr. H. L. Clark and subsequently

turned over to me by him. He had already recognized it as a new type, and I found

the specimens labeled Antedon minuta H. L. Clark, a name which from its appropriate-

ness I adopted when I described the species in 1907.

Upon the creation of the genus Iridometra in 1908 I placed this species in it, and

in 1918 I reduced it to the synonymy of Iridometra adrestine.

Dr. T. Gislen pointed out in 1922 that this disposition was certainly incorrect

on tho grounds of the characters of Pj. A reexamination of the material showed that

while the specimen I had studied when I had assigned this species to the synonymy of

/. adrestine was undoubtedly a young example of that form, the type specimen was
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very different, and was at once distinguishable from all other Japanese comatulids by

its characteristic cirri of relatively short segments.

Further investigation showed this species to be most nearly related to the Soutli

African species originally described, tlirough a misconception of its characters, under

the name of Cominia occulentatis.

In ignorance of this decision, Gislen in 1927 included minuta in the sj-nonymy of

Iridometra adrestine. In the two specimens for which he cited the proportions of the

longest cirrus segments both had them from two to three times as long as wide. Pre-

sumably the rest were similar in this respect and none could have been referable to

minuta.
ANNAMETRA OCCIDENTALIS (A. H. Clark)

Figure 6

Cominia occidentalis A. H. Clark, Die Crinoiden der Antarktis, 1915, p. 104 (collected by the Gauss

at Simon's Bay), p. 164 (detailed description; localities; parasitized by Eulima capensis), p. 165

(description witli figure of Eulima capensis, by Tiiiele), pi. 10, figs. 1-5.—H. L. Clark, Ann.

South African Mus., vol. 13, 1923, p. 228 (in key), p. 231 (station; remarks).

'Comium' Pelseneer, Bull. Soc. Zool. France, vol. 53, 1928, p. 172 (parasitized by Eulima capensis).

'Capillaster capensis' Pelseneer, as above.

Annamctra occidentalis A. H. Clark, U.S. Nat. Mus. Bull. 82, vol. 1, pt. 2, 1921, pp. 647, 648, 681,

723; Tlie Danish Ingolf-E\ped., vol. 4, No. 5, Crinoidea, 1923, p. 41 (range); Journ. Linn. Soc.

(Zool), vol. 36, 1929, p. 659 (locality); Proc. U.S. Nat. Mus., vol. 83, 1936, p. 247 (type species

of Annametra); John Murray Exped. 1933-34, Sci. Reports, vol. 4, No. 4, 1937, p. 102 (range),

p. 105.—Gisl£n, Kungl. Svenska Vet-Akad. Handl., ser. 3, vol. 17, No. 2, 1938, p. 4 (listed),

pp. 20-21 (supplementary description; history); text-figs. 18-26, p. 19.—A. M. Clark, Trans.

Roy. Soc. South .\frica, vol. 33, pt. 2, 1952, p. 203 (Cape Town University stations).

Diagnostic Jeatures.—Pi and P2 have up to 35 very short segments. The arms are

about 50 mm. long in the adiUt and the longest cirri measure up to 15 mm.
There is little danger of mistaking this species for any other member of the family,

for its general appearance and the character of the fu'st two pinnules give it a very
strong resemblance to one of the 10-armcd species of the Comasteridae \vith which it

was at first confused.

Description.—The centrodorsal is small, thin discoidal. Its bare dorsal pole is

flat or slightly convex and measures 1 mm. in diameter. The cirrus sockets are ar-

ranged in tiiree closely crowded, u-regular marginal rows.

The cirri are XXXV-XIj, 14-19, and the longer ones measure up to 15 mm. in

length. The first segment is sliortcr tlian the second, which is half again as broad as

long, the third is about as long as broad or slightly longer than broad, the fourth or

fourth and fifth are the longest, one thu'd to half again as long as the median diameter,
and tlie following ones gi-adually decrease in relative length so that the sLx outermost
are about as long as the median diameter. The longer proximal segments are shghtly
constricted centrally and in lateral view appear comparatively slender; as the segments
distally become shorter and laterally compressed they also become broader in lateral

view so that the short outer segments may be nearly or quite twice as broad as the
longer proximal. All the segments have a perfectly straight and smooth dorsal profile,

and the outer also have a straight ventral profile. The opposing spine is minute and
terminal in position. The terminal claw is somewhat longer than the penultimate
segment, moderately stout and moderately curved. The cu-ri in general suggest those
of Antedon petasus.
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The disk is from 8 to 9 mm. in diameter; the dorsal interradial perisome is more
or less abundantly plated.

The ends of the basal rays are prominent as large rounded triangles in the angles
of the calyx.

The distal edges of the radials are just visible beyond the border of the centro-

dorsal, and just meet in the angles of the calyx over the ends of tiie basal rays. The
IBr, are oblong, about four times as broad as long, with straight lateral borders, those

of two adjacent ossicles maldng with each other a wide angle of about 80°. The IBr2

(axillaries) are triangular, half again as long as broad with all the sides practically

straight and the anterior angle slightly and narrowly produced; they are widely
separated from each other laterally.

The 10 arms are about 50 mm. long in the adult. The brachials have slightly

projecting and very finely spinous distal edges. Syzygies occiu- with an mterval of

usually 4 (-6) muscidar articulations. The brachials proximallj^ are short, with the

length about half the breadth. There are about 24 articulations per centimeter

(including the syzygies).

Pi is up to 8.5 mm. long, with 30 to 35 segments all of which are relatively short

but the fifth to the twelfth are as long as broad. On about the third to the eighth

segments there is a knob on the dorsal side distally, which produces a saw-like profile to

the pinnule. This feature continues out to the pinnules on the middle part of the arm.
The middle part of Pi is fairly smooth but toward the tip of the pinnule a slight swelling

on the middle of each segment may become more marked so as to produce the effect

of a rudimentary comb. The development of this feature is apparently variable since

Dr. H. L. Clark could distinguish no trace of any kind of comb in the specimens that

he studied.

P2 has 32 to 35 segments and measures up to 9 mm. in length.

P3 has 25 to 33 segments and is 8 to 11 mm. long, it bears the first gonad on the

third to tenth segments and is stouter than the first two pinnules.

The following pinnules are similar; the gonads extend as far as the eleventh or

twelfth, but rapidly decrease m size after the eighth or ninth. The distal pmnules are

very slender, 5.5 mm. in length and composed of 14 or 15 segments.

The color in life is brownish j-ellow and there may be olive green spots.

b O

Figure 6.

—

Annametra occidentalis

(A. H. Clark), B.M., 1949.9.27.

48, Table Bay: a. Peripheral

cirrus; b, Pi; c, Pj.
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IiVmarks.—The foregoing description is a compound of the original one with the

supplementary comments of H. L. Clark (1923) and Gislcu (1938).

Localities.—Oauss; Simon's Bay, Cape of Good Hope; July 16, 1903; July 29,

1903 [A. II. Clark, 1915] (4, U.S.N. M., E. 386; Berl. M.). Type locality.

Pieter Faure; No. 1490.5; Saldanha Bay, west side of Cape Province; 18-25 meters;

sand and mussel beds [H. L. Clark, 1923; Gislen, 1938]; (1, M.C.Z.; 15, S. Afr. M.;

1,C.M.?).

Table Bay; 18-26 meters; Prof. O. Carlgren, Oct. 8, 1935 [Gislen, 1938].

Table Bay, off Blaaubcrg; 9 meters; sand and rock; Cape Town University

Ecological Survey [A. M. Clark, 1952] (3, B.M.).

Table Bay (iat. 33°49' S., long. 18°27'30" E.); 15 meters; sand and rock; Cape

Town University Survey [A. M. Clark, 1952] (9, B.M.; 3, C.T. Univ.).

Table Bay;' Cape Town Univei-sity Survey [A. M. Clark, 1952] (3, B.M.; 1, C.T.

Univ.).

False Bay Qat. 34°09' S., long. 18°27' E.) ; 22 meters; sand; Cape Town University

Survey [A. M. Clark, 1952] (6, B.M.).

False Bay, Fishoek Baj'; 8 meters; sand; Cape Town University Survey [A. M.
Clark, 1952] (1, B.M.).

Dui-ban [A. H. Clark, 1929] (1, B.M.).

Geographical distribution.—Known from South iVfrica, from Saldanha Bay on the

west coast of Cape Province to Durban.

Bathymetrical distribution.—From the shore down to 26 meters.

History.—This species was originally described in 1915 as a 10-armed member of

the family Comasteridae in tlie genus Cominia. Its general appearance, in all the

specimens I have seen, is quite unlike that of any other member of the Antedonidae.

In 1938 Gislen confirmed its inclusion in the family Antedonidae after examining the

articular facets of the radials and centrodorsals of two specimens. He agreed also that

the genus Annametra is best placed in the subfamily Antedoninae, its similarities to the

Heliomctrinae being probably attributable to convergence.

In 1952 it was recorded by A. M. Clark from several stations of the Cape Town
University Ecological Survey in Table Bay and False Bay.

Genus ARGYROMETRA A. H. Qark

Iridomelra (part) A. H. Clark, Proc. Biol. Soo. Washington, vol. 21, 190S, p. 131.
Compaomclra (part) A. H. Clark, Crinoids of the Indian Ocean, 1912, p. 229.
Argyromclra A. H. Clark, Journ. Washington Acad. Sci., vol. 7, 1917, No. 5, p. 127 (referred to the

Antcdonin.^e), p. 128 (diagnosis; type species Iridomelra crispa A. H. Clark, 1908; range; included
species); No. 16, p. 505 (in key; range).—Gisl£n, Nova Acta Reg. Soc. Sci. Upsaliensis, ser. 4,

vol. 5, No. 6, 1922, p. 130.

Diagnosis.—A genus of Antedoninae in which the cirri are LX-LXXX; P3 is of

the same length and character as the succeeding pinnules, and P, and Pj, which are
similar though of different lengths, have about 10 to 14 segments, most of which are
greatly elongated.

Type species.—Iridometra crispa A. H. Clark, 1908.

Oeographical range.—Trom the Philippme Islands to northern New Zealand and
the Hawaiian Islands.

Bathymetrical range.—From 62 to 298 meters.
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Thermal range.—One record, 15.72° C.

Remarks [by A.M.C.].—As explained in the discussion of the subfamih- (p. 49),

the diiferentiation of Argyrometra and Euantedon by a small difference m the number
of segments in Pi seems to me very imsatisfactory, particularly in view of the wide

range shown by other genera or even species of the Antedoninae (notablj' Antedon

serraia with 12 to 28 segments). If Argyrometra is to be retained at all there seems to

be only the veiy large nimnber of cirri, LX-LXXX in crispa and mortenseni, to dis-

tinguish it from Euantedon wdth less than L cii-ri.

Another doubtful point is whether even crispa and mortenseni are congeneric.

Elsewhere in this subfamily Mr. Clark has used the different proportions of the first

three pinnules as diagnostic of genera, although in Dorometra he includes species with

P2 both larger and smaller than Pi, but in these two species the sizes of all three pinnules

are in inverse order-—P2 and P3 progressively smaller than Pi in crispa but larger in

mortenseni. Perhaps mortenseni should be segi-egated in a distmct genus on this ac-

count, but without seeing examples of it I cannot take the step of creating a new genus.

KEY TO THE SPECIES OF ARGYROMETRA

a'. Pi longer than P2, which is longer than P3; 10-12 cirrus segments, the longest not much elongated

and with little or no expansion of the distal ends (Hawaiian Islands; 270-298 meters).

crispa (p. 97)

a». Pi shorter than P2, which is shorter than P3; about 17 elongate cirrus segments (northern Xew
Zealand; 110-175 meters) mortenseni (p. 98)

ARGYKOMETEA CRISPA (A. H. Clark)

Figure 7

Iridomctra crispa A. H. Claek, Proc. Biol. Soe. Washington, vol. 21, 1908, p. 131 (listed; nomen

nudu7ii); Proc. U.S. Nat. Mus., vol. 34, 1908, p. 213 (in key), p. 218 (description; Albatross Sta.

3938).

Compsomelra crispa A. H. Clark, Crinoids of the Indian Ocean, 1912, p. 229 (listed); Unstalked

crinoids of the Siboga-Exj>ed., 1918, p. 210 (not a Compsomelra; closely related to the species of

Andrometra)

.

Argyrometra crispa A. H. Clark, Journ. Washington Acad. Sci., vol. 7, 1917, No. 5, p. 128 (listed),

p. 129 (comparison with A. mortenseni).

Argyrometra {Compsomelra) crispa Gisl^n, Nova Acta Reg. Soc. Sci. Upsaliensis, ser. 4, vol. 5, No.

6, 1922, p. 130.

Diagnostic features.-—Pi is longer than P2, which is longer than P3; the pinnule

segments have rather prominently everted and spinous distal ends; there are 10 to 12

cuTus segments of which the longest are not much elongated, with little or no expansion

of the distal ends.

The arms are about 30 mm. in the unique holotj^e and the cirri are 4 mm. in

length.

Description.—The centrodorsal is hemispherical, bearing about 70 cirrus sockets

which have no definite arrangement.

The cirri are LXX, 10-12, 4 mm. long. The first segment is short, and the

remainder are longer than broad, the thu-d, fourth and fifth being the longest. The

opposing spine is represented by a small tubercle.

The radials are almost entirely concealed. The IBri are short, narrowmg rapidly

distalh', and very deeply incised in the median line, well rounded dorsallj- and widely
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separated. Tlie IBr. are rliombic with all the sides concave, and about as long as

broad.

The 10 arms are about 30 mm. long.

P, is 6 mm. long, composed of 12 or 13 segments of wliich the first is about as long

as broad, the second is about twice as long as broad, the third is about three tunes as

long as broad, and the remainder arc somewhat longer. P2 is 4.5 mm. long, similar

to Pi and with the same number of slightl}' shorter segments. P3 and the following

pinnules are shorter and slightly stouter with the distal edges of their segments everted

and serrate, and with gonads. Distally the pinnules become very slender and increase

somewhat in length.

The color in alcohol is jn-llowish brown with the i)innules, cirri, and intcramhuhicral

areas of the disk white.

Locality.—Albatross station 3938; Hawaiian Islands; Laj-san Island Light bearing

S. 88°30' E., 7.8 miles distant; 270-298 meters; temperatm-e 15.72° C; white sand
and broken shells; May 16, 1902 [A. H. Clark, 1908, 1912, 1917, 1918] (1, U.S.N.M.,
22692).

Figure 7.

—

Argyrometra crispa {.\. H. Clark), holo-

tj-pe, laterodorsal view.

ARGYROMETRA MORTENSENI A. H. Clark

Argyrometra morUnseni A. II. Clark, Journ. Washington Acad. Sci., vol. 7, 1917, No. 5, p. 128 (listed),

p. 129 (diagnosis; comparison with A. crispa; locality); Proc. Biol. Soc. Washington, vol. 31, 1917,
p. 41 (listed).—GisLfiN, Nova Acta Reg. Soc. Sci. Upsaliensis, ser. 4, vol. 5, No. 6, 1922, p. 130.

—

MoRTENSEN, Vid. Mcdd. Nat. Foren. K^benhavn, vol. 79, 1925, p. 386, p. 389 (locaUties; notes),
fig. 66 (caly.x and arm bases), p. 397 (listed).—Fell, New Zealand Science Congress, 1947, p. 210
Oisted); Tuatara, Wellington, New Zealand, vol. 3, No. 2, 1950, p. 79, text fig. 3 (calyx and arm
bases), p. 84 (in key).

Diagnostic features.—F I is shorter than P,, wliich is shorter than P3; there are 12
to 17 cirrus segments. The arms are about 30 mm. long in the holotype.

Description.—The cirri have up to 17 segments, of which the longest are from four
to si.x times as long as their distal diameter. The distal ends of the segments are much
more expanded than in ^1. crispa in which their dorsal and ventral profiles are every-
where practically parallel.

The 10 arms are about 30 mm. long.

P, is 3.3 mm. long, slender and evenly tapering, composed of 12 segments, of wliich
the first is slightly broader than long, the second and third are very slightly longer than
broad, and the following become progressively elongated, being between four Ind five
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times as long as broad distally. The segments arc cjlindrical and snioolli, with little

or no development of spines on the distal edges. P2 is 4 mm. long, very slightly stouter

than Pi, composed of 12 segments, of which the distal are more elongated than those of

Pj. P3 is 5 mm. long, with about 12 segments, about as stout basally as Pj but tapering

more slowly and hence appearing stouter, with relatively shorter segments which bc\ond
the third have prominently overlapping and finely spinous distal ends. The pinnules

immediately following resemble P3.

Notes [by A.M.C.].—The above description is of the type specimen, which was
the only one Imown until in 1925 Dr. Mortensen published remarks about seven addi-

tional specimens from off the northern tip of New Zealand. The cirri of these have
12 to 16 segments rather than 17 and the number of segments in the first pinnules also

tends to be smaller, 8 segments in P] and 10 in Po. Judging from Mortensen's figure the

centrodorsal is rounded conical. Unfortunately neither he nor Mr. A. H. Clark gave

the number of cii'ri, but in the latter's diagnosis of Argyromefra, mcluding also A. crispa

(1917, p. 128), the number is given as LX-LXXX. Fell also gives this nimiber but

may be quoting from Mr. Clark.

Localities.—North Cape, New Zealand; 110 meters; Dr. Th. Mortensen [A. H.
Clark, 1917] (1, U.S.N.M.). Tjije locality.

Off North Cape; 110 meters; Capt. Bollons [Mortensen, 1925].

Off Three Kings Islands; 175 meters; Capt. Bollons [Mortensen, 1925].

Genus EUANTEDON A. H. Clark

Iridomeira (part) A. H. Clark, Proc. U.S. Nat. Mus., vol. 36, 1909, p. 408 (/. exquisiia sp. nov.).

Antedon (part) A. H. Clark, Notes Lcyden Mus., vol. 34, 1912, p. 139.

Euanledon A. H. Clark, Smithsonian Misc. Coll., vol. 60, No. 10, 1912, p. 31 (diagnosis and comparison

with related genera; type species ^Mierfon moluccana A. H. Clark, 1912); Internat. Rev. gesamt.

Hydrobiol. und Hydrogr., vol. 6, 1914, p. 5 (represents in part Antedon in the east; range); in

Michaelsen and Hartmeyer, Beitrage zur Kenntnis der Meeresfauna Westafrikas, Echinod., II,

Crinoidea, 1914, p. 313 (closely related to Antedon; species; range); Die Crinoiden der Antarktis,

1915, p. 181 (range; represents in part Antedon in the east); Journ. Washington Acad. Sci., vol. 7,

1917, No. 5, p. 127 (referred to the Antedoninae) ; No. 16, p. 505 (in key; range); Unstalked

crinoids of the Srtoja-Exped., 1918, p. viii (discovered by the Siboga; with Mastigometra represents

Antedon in the east), p. 197 (in key; range), p. 200 (key to the included species).—H. L. Clark,

Rec. South Australian Mus., vol. 3, No. 4, 1928, p. 369.

—

Cotton and Godfrey, Rec. South
AustraHan Mus., vol. 7, 1942, p. 232.—H. L. Clark, Eehinoderm fauna of Australia, 1946,

p. 60 (in key), p. 61 (type species; distribution).

Diagnosis.—A genus of Antedoninae in which the cirri are XXV-L; Pi, though

elongated, is shorter than the cirri, more or less stiffened, and composed of less than

25 segments; P2 is of the same character as Pi, but shorter; P3 is shorter still and is of the

same length and character as the succeeding pinnules.

Type species.—Antedon moluccana A. H. Clark, 1912.

Geographical range.—From the Philippines and Moluccas to China, eastward to the

Society Islands and south to St. Vincent Gulf, South Australia.

Bathymetrical range.—From the shore line down to 397 meters.

Remarks [by A.M.C.].—As stated in the discussion of this subfamily on p. 50, the

diagnosis of this genus has had to be modified with regard to the limitation in the

number of segments in Pi in order to accommodate the species Euantedon paucicirra

H. L. Clark, 1928. The wide range of other genera and even species with regard to the

number of segments in Pi makes it unlikely that the difference between 12 and 18 seg-
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ments in Pt is sufficient on its own to debar paucicirra and moluccana from being con-

generic. At the Slime time tlie species Iridometra exquisita can be referred to Euantedon.

Mr. Clarlv (MS) had iuchided it in Argyrometra but I think that its relatively long

cirri ally it willi the species of this genus.

KEY TO THE SPECIES OF EUANTEDON

a'. Cirrus segments up to about 25.

6'. Cirri about XL when the arm length is 100 mm. (Tahiti) tahitiensis (p. 100)

(/'. Cirri stbout XXV when the arm length is 40 mm. (South Australia) paucicirra (p. 101)

a'. Not more than 17 cirrus segments.

6'. Longest cirrus segments about four times as long as their median widths or longer.

c'. Cirrus segments hardly at all expanded at their distal ends (Moluccas; 397 meters).

moluccana (p. 102)

c". Cirrus segments markedly expanded at their distal ends (Philippines; 62-142 meters).

exquisita (p. 103)

6". Longest cirrus segments from two to two and a half times as long as broad; antepenultimate not

so much shorter.

c'. Cirrus segments with each end thickened and prominent; the longest cirri 13-15 mm. long

when the arms are 60 ram. (?China: deep) sinensis (p. 105)

c'. Cirrus segments not prominently swollen at the ends; cirri 8-10 mm. long when the arms are

80 mm. (East Indies; 2-15 meters) polytes (p. 106)

EUANTEDON TAHITIENSIS A. H. Oark

Euantedon tahitiensis A. II. Cl.\bk, Unstalked crinoids of the Sifco^o-Exped., 1918, p. ix (relationship

with E. moluccana), p. 200 (in key; range; description; Tahiti).—H. L. Cl.\rk, Rec. South
Australian Mus., vol. 3, No. 4, 1928, p. 370 (comparison with E. paucicirra).

Diagnostic features.—There are about XL cirri with up to 25 segments of which
the longest are from two and a half to three times as long as broad. The arms are

about 100 mm. long in the two known specimens.

Description.—Centrodorsal very low, with a relatively large, slightlj' convex dorsal

pole 1.5 mm. in diameter; cirrus sockets arranged in about three closely crowded more
or less irregular alternating rows.

Cirri XL, 22-25, from 15 mm. to 20 nmi. long; first segment very short, second
about twice as broad as long, third about as long as broad, fourth not quite twice as

long as the median diameter, fifth sliglitly longer, si.xth and seventh the longest, between
two and two and a half times as long as the median diameter; the following decrease
very slowly in lengtli, the fourteenth or fifteenth and those succeeding being usually

from a thu-d to a half again as long as the median diameter, though sometimes only
slightly longer than broad; the segment preceding the antepenultimate and the ante-
penultimate itself become longer again, about twice as long as broad; on the segments
as far as the eighth, both the dorsal and ventral profiles are equally concave, so that
the articulations are prominent; from this point onward the dorsal profile becomes
progressively more and more concave, and the ventral less and less, the segments
beyond the twelfth or thirteenth thus have the ventral profile approximately straight,
and the dorsal very strongly and narrowly concave so that both ends of the segments
on tlie dorsal side appear very prominent; opposing spine very small, terminal or
subterminal, du-ected obliquely forward; terminal claw sHghtly shorter than the
penultimate segment, moderately curved.

The distal border of the radials projects slightly beyond tlie rim of the centrodorsal.
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When viewed at right angles to the ])hine of their dorsal surface the IBri appear
oblong, about four times as broad as long; when viewed at right angles to the dorso-
ventral axis of the animal the median length appears to be about one thu-d less than
the lateral; IBra (axillaries) rhombic, half again as broad as long, the anterior angle
sharp, the posterior process very broad and obtuse; the anterior borders are moderately
concave; the proximal borders are straight except just before they reach the lateral

border, where they turn to a horizontal direction and then curve slightly downward
fitting snugly around the rounded distal angles of the IBrj; the elements of the IBr
series and the first two brachials are in very close lateral apposition, and are more or
less sharply flattened against their neighbors.

Arms 10, 100 mm. long; fu-st brachial wedge-shaped, three times as long exteriorly

as interiorly, the inner border in close contact with that of its fellow; second brachial
nearly of the same size and shape, sUghtly larger and more irregular; first syzygial pair
(composed of the third and fourth brachials) slightly longer interiorly than exteriorlv

twice as broad as long; following brachials as far as the second syzygy irregularly

wedge-shaped, about three times as broad as long, those beyond the second svzygy
triangular, somewhat broader than long, soon becoming wedge-shaped, slightly broader
than long, and distally wedge-shaped, about as long as broad, and terminally longer
than broad.

Syzygies occur between brachials 3+ 4, 9 + 10, 14+ 15 and distally at intervals of

three muscular articulations.

Pi is 7.5 mm. long, composed of 10+ segments, of which the first is twice as broad
as long, the second is slightly longer than broad, the thu-d is half again as long as broad,

and the following are twice as long as broad, becoming three times as long as broad
distally; the third and following have rather prominent distal ends armed with fine

spines, at fii'st only on the distal border (away from the ventral surface), later all

around; the pinnule is markedly' stouter than those succeeding, and somewhat stiffened;

P2 is 6 mm. long, with 10 segments, resembling Pi but more slender and with propor-
tionately longer segments distally; P3 is 4.5 mm. long, with 11 segments, smaller, more
delicate and less stiffened than P2; distal pinnules from S to 9 mm. long and very
delicate, with 20 or 21 segments.

iomZii!?/.—Tahiti, Society Islands [A. H. Clark, 191 S] (2, Munich M.).

EUANTEDON PAUCICIBRA H. L. Clark

Euantedon paucicirra H. L. Clark, Rec. South Australian Mus., vol. 3, No. 4, 1928, pp. .369-370

(description; locality); fig. 109, p. 370.

—

Cotton and Godfrey, Rec. South Australian iMus.,

vol. 7, 1942, p. 232 (distribution).—H. L. Clark, Echinoderm fauna of Australia, 1946, p. 61
(size and color).

Diagnostic Jeatures.—Ch'n XXV, 17-26 (usually about 20), the longest segments
about twice as long as broad; arms about 40 mm. long in the holotype.

Description.—The centrodorsal is low, hemispherical, about 2.5 mm. in diameter
and slightly convex, with the cirrus sockets closely crowded, arranged roughly in two or

three irregularly horizontal series. Cirri XXV, 17-26 (usuallj' about 20), 10 mm. in

length ; the three basal segments are broader than long but the rest are longer than broad,

the sixth to tenth being the longest and up to twice as long as their median thickness. In

profile all but the first and last few segments are concave on the dorsal side and less so

on the ventral. The distal margin of the longer segments is oblique, the ventral side
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bciii-c lontrcr tliaii tlie doi-sal. The cirri are compressed distally. The terminal chiw is

short, cur'\-etl and very sliarp; the opposing spine is small, but sharp and conspicuous.

The radiuls are nearly or quite concealed by the centrodorsal. The IBr, are oblong,

about four times as wide "as long, the lateral edges straight, parallel and a trifle everted.

The IBro are low, twice as broad as long, pentagonal witli the lateral margins about half

as long as those of the IBr,. The distal angle is a riglit angle.

Tlie 10 arms are about 40 mm. long. The fu-st brachial is wedge shaped, twice as

long externally as mternally, just in contact internally with its fellow of the adjacent

arm. The firet syzygies are between brachials 3+4,9+ 10,14+ 15, and then at mtervals

of three muscular articulations.

P, is 5 to 7 mm. long. It is rather stiff and tapermg, much stouter than the

succeeding pinnules, and has 10 to 12 segments, of which the second is longer than

broad, the following ones twice and distally three tunes as long as broad. The third

and following segments have the distal edge on the outer side rather prominent. Po is

3.5 mm. long, with 7 segments, slightly more elongate than those of P,, with rather more

prominent ends. P3 is sUghtly shorter than Po, somewhat more slender, less stiffened

and with a gonad.

Localities—St. Vincent's Gulf, South Australia [H. L. Clark, 1928] (2, S. Austr. M.).

Type locality.

Marino, South Australia; on reef [Cotton and Godfrey, 1942].

EUANTEDON MOLUCCANA (A. H. Clark,

Anledon mobiccana A. H. Clark, Notes Leyden Mus., vol. 34, 1912, p. 129 (description; Siboga Sta.

139).

Euanledon moluccana A. H. Clark, Smithsonian Misc. ColL, vol. 60, No. 10, 1912, p. 32 (comparison

with E. sinensis); Unstalked crinoids of the Siboga-Exped., 1918, p. ix (relationships with E.

tahitiensis and E. sinensis), p. 200 (in key; range), p. 201 (references; detailed description; Sta.

139), p. 273 Oisted), pi. 25, figs. 72, 73.

Diagnostic features.—There are 15 to 17 cutus segments of which the longest are

about 4 times as long as the median diameter and the distal decrease in length so that

the antepenultimate is little, if at all, longer than broad; the cirrus segments have a

straight dorsal and ventral profile, and their ends are not enlarged.

Description.—Centrodorsal low hemispherical, the bare dorsal pole 1.5 mm. in

diameter and very slightly convex with an obscure broad median tubercle surrounded

by obsolete cirrus sockets.

Cirri about XXX, 15-17 (usuallj- 17), slender and delicate, the longest about 18

mm. long; first segment very short, second from half again to twice as long as the median

diameter, third from two and a half to three times as long as the median diameter,

fourth and following about four times as long as the median diameter; segments after

the eighth slowly become shorter so that the antepenultimate is little, if at all, longer

than broad; penultimate segment small, wedge-shaped, about half the size of the

antepenultimate; opposing spine small and subterniinal; longer earlier segments

moderately constricted centrally, with expanded and shghtly overlappuig ends; shorter

terminal segments with straighter dorsal and ventral profiles, so that in lateral view the

cirri appear to broaden just at the tip; there may be a slightly marked transition seg-

ment at about the eighth.

Distal borders of the radials even with the rim of the centrodorsal.
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IBi'i very short, about foiu- times as broad as the lateral length, which is about

twice the median length; the lateral edges are concave; the ossicles are just in apposition

basally, but diverge from each other in the interradial angles at an obtuse angle of

about 120°; IBr^ (axillaries) slightly broader than long, very widely separated; the

lateral edges are about as long as those of the IBrj, concave, diverging outward at

approxhnately a right angle with each other; the anterior sides are approximately at

right angles to each other, nearly straight; the anterior angle is only verj' slightly and

broadly produced; a rounded median posterior projection incises the IBri.

The 10 arms are all broken; the size appears to be about that of an average Antedon

medite/ranea. First brachial very short, twice as long exterioi'ly as interiorly, the me-

dian length about the same as the internal; proximal third of the inner border united

with that of its fellow, but the distal two thirds diverge ahnost m a straight line;

second brachial much larger, irregularly quadrate. The structm-e of the arms is essen-

tially the same as that of Antedon mediterranea. The width of the first syzygy is 1.3

mm. and the length from the proximal edge of the IBri to 9+ 10 about 8 mm.
Pi is from 13.5 to 16.0 mm. long, composed of from IS to 21 segments, moder-

ately slender and tapering evenly from the base to the delicate tip; first segment not

quite so long as broad, second decreases slightly in diameter distally and about as

long as its proximal diameter; third between two and a half and thi-ee times as long as

broad, the following somewhat over three times as long as broad, becoming more elon-

gate distally; the segments have the whole sm'face very finely spinous, and the outer

have very finely spinous distal ends; the articulations are very slightly swollen; P^ is

similar to Pi, but not quite so long; P2 is 7 mm. long, with 14 or 15 segments, much

more slender than Pi but otherwise similar; P3 is 5 mm. long, with 11 segments, slender

and weak, all but the two basal segments much elongated; P4 is 5 mm. long, with 10

segments, slender and weak like P3, but more slender beyond the third segment;

P5 is 6 mm. long, with 13 segments, slightly stouter than P4 with slightly shorter seg-

ments; Pe is 7.5 mm. long, with 14 segments, similar to P5 but the component segments

slightly shorter and with more expanded ends.

Locality.—Siboga station 139; Molucca Passage, north of Batjan (lat. 0°11' S.,

long. 127°25' E.); 397 meters; mud, stones and coral; August 4, 1899 [A. H. Clark,

1912, 1918] (1, Amsterdam M.).

EUANTEDON EXQUISITA (A. H. Clark)

Iridomelra exquisita A. H. Clark, Proc. U.S. Nat. Mus., vol. 36, 1909, p. 408 (description; Albatross

Sta. 5178); vol. 39, 1911, p. 559 {Albatross Sta. 5483); Crinoids of the Indian Ocean, 1912, p. 232

(synonymy; Philippine Is., 74-78 fms.); Unstalked crinoids of the Sihoffa-Exped., 1918, p. 212

(in key; range), p. 213 (references; notes).

Diagnostic features.—The XI^-L cirri have up to 15 greatly elongated segments,

up to 6 tunes as long as the median width, with much expanded distal ends; the ante-

penultimate is over twice as long as wide.

The arms are from 40 to 50 mm., and the cirri are from 10 to 12 mm. in length in

the four known specimens.

Description.—The centrodorsal is low rounded conical vrith a ver^- small papillose

polar area; the cirrus sockets are arranged in four or five closely crowded alternating

rows and have rather prominent margins. There are four or five sockets along the
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edge of the centrodorsal in each radial area. The cirrus sockets decrease regularly in

size from the marginal to those about the dorsal pole.

The cirri arc Xl^L, 14-15, from 10 to 12 mm. long. The first segment is short,

the second is from half again to twice as long as broad, and the third to eightli are

greatly elongated, from four to si.x tunes as long as the median width or even longer;

the following segments gradually decrease in length so that the antepenultimate is

from two to three times as long as broad and the penultimate is of about the same

length or shorter, sometimes tapering distally and without an opposing spine, but

usually not tapering and bearing a small opposing spine. The longer cirrus segments

are more or less strongly constricted centrally with expanded ends.

The distal edge of the radials is even with the margin of the centrodorsal in tlie

median line, rising slightly toward the interradial angles. The IBr, are very short

and bandlike, depressed in the median line where they are incised by the posterior

process of the axillaries, in lateral contact or free basally. The IBr2 (axillaries) are

rhombic, half again to twice as broad as long, with all the sides strongly concave and

the anterior angle produced.

The 10 arms are from 40 to 50 mm. long. The first brachial is more than twice

as long e.xteriorlj" as interiorh', with the two sides converging rather strongly, and is

deeply incised by the posterior process of the second; interiorly adjacent first brachials

are just in contact basally over the anterior angle of the axillary, and their interior

borders diverge at somewhat more than a right angle. The second brachials are about

as long as broad, irregularly quadrate, with the two proximal sides rather strongly

concave. The first syzygial pair, composed of the third and fourth brachials, is

shghtly longer interiorly than exteriorlj^, and about as broad as long exteriorly. The
next four brachials are oblong, about twice as broad as long, the following becoming
triangular and about as long as broad, after the end of the proximal third of the arm
obliquely wedge-shaped and rather longer than broad, and very gradually increasing in

length distally.

Syzygies occur between brachials 3+4, 9+ 10, 14+ 15, and distally at intervals of

3 muscular articulations.

P, is 6 mm. long, moderately stout basally but evenly tapering and becoming slender

distally, composed of 12 to 14 segments, of which the first is twice as broad as long, the
second is half again as long as broad, and the third and following are from three to

three and a half times as long as broad, becoming slightly shorter again terminally.
Pj is similar, from 3 to 5 mm. long with 9 to 11 segments, of which the first is twice as
broad as long, the second is slightly longer than broad, the thu-d is twice as long as
broad, and the remainder arc much elongated. The distal ends of the segments of

these pinnules are rather prominently spinous.

Pa resembles the succeeding pinnules; it is from 2 to 4 mm. long with S or 9 seg-
ments; it does not taper so rapidly as Pj and the segments are less elongated so that
it appears somewhat stouter; it bears a small gonad in the distal portion, and the
segments have slightly overlapping and spinous distal ends. T^ resembles P3. P5 is

usually slightly longer with one or two more segments. The distal pinnules are about
6 mm. long.

The color in alcohol is white with blotches of brown on the arms and pinnules;
the perisome is brown.
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Localities.—Albatross station 5178; Philippine Islands, in the vicinity of Roniblou;

Port Origon (N.) bearing S. 5° E., 2.3 miles distant (lat. 12°43'00" N., long. 122°06'15"

E.); 142 meters; fine sand; March 25, 1908 [A. H. Clark, 1909] (1, U.S.N.M., 25371).

Type locality.

Albatross station 5483; in the vicinity of Siirigao Strait, between Samar and Lej'te;

Cabugan Grande Island (N.) bearing N. 88° W., 5.7 miles distant (lat. 10°27'30" N.,

long. 125°19'15" E.); 135 meters; sand and broken shells; July 30, 1909 [A. H. Clark,

1911] (2, U.S.N.M., 36024).

Albatross station 5152; Tawi Tawi group, Sulu (Jolo) archipelago; Pajumajan
Island (W.) bearing S. 2° W., 2 miles distant (lat. 5°22'55" N., long. 120°15'45" E.);

62 meters; white sand; February IS, 1908 (1, U.S.N.M., 57656).

Oeographical range.—Only known from the Philippine Islands.

Bathymetrical range.—From 62 to 142 meters.

Remarks [by A.M.C.].-—The limitation of Iridometra to species in which the first

thi-ee pinnules are approximately ecjual has necessitated the removal of this species.

Mr. Clark had included it in Argyromeira in the typescript, but the smaller number of

cirri distinguish it from the two species of that genus. The rediagnosis of Evanfedon

to include species with less than 18 segments in P; allows the inclusion of exquisita

in this genus.

EUANTEDON SINENSIS A. H. Clark

Euanledon sinensis A. H. Clark, Smithsonian Misc. Coll., vol. 60, No. 10, 1912, p. 31 (description;

?coast of China; comparison with species of Anledon), p. 32 (comparison with E. moluccana);

Proc. Biol. Soc. Washington, vol. 26, 1913, p. 179 (range); Journ. Washington Acad. Sci., vol. 5,

1915, No. 6, p. 215 (range); Unstalked crinoids of the Siboga-Exped., 1918, p. ix (relationship

with E. moluccana), p. 200 (in key; range), p. 203 (references); Temminckia, vol. 1, 1936, p. 316

(comparison with E. polytes).

Diagnostic features.—There are 15 to 17 cirrus segments of which the longest are

from two to two and a half times as long as broad, and the distal are only very slightly

shorter; in the outer portions of the cirri the pro.ximal and distal ends of the segments

dorsall,y are slightly thickened; as a whole the cirri recall those of Anfedon mediferranea

or of A. adriatica.

The arms are about 60 mm. and the cirri are from 13 to 15 mm. in length.

Description.—The cu-ri are about XXX, 15-17, the longest probably from 13 to

15 mm. long; the longest segments in the proximal portion are from two to two and a

half times as long as broad; the distal segments are only very shghth' shorter. The

cirri in general appearance resemble those of Antedon adriatica; the dorsal proximal

and distal edges of the segments are slightly thickened in the outer portion of the

cirri as in Antedon mediferranea and in A. adriatica.

The 10 arms are about 60 mm. long, and resemble those of A. adriatica.

The distal intersj-zj'gial interval is 3 muscular articulations.

Pi is broken in all cases; but it is longer and stouter than P2. The first segment

is short, the second is slightly longer than broad, the third is slightly over twice as

long as broad, and the following are about thi-ee times as long as broad. The distal

edges of the third and following segments are slightly produced. P2 is from 6.0 to 6.5

mm. in length composed of 9 or 10 segments, of which the second is about as long as

broad, the third is nearly twice as long as broad, and the following increase in length

so that the outer are about four times as long as the median diameter; tlie third and
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following segments have slightly produced and finely spinous distal edges. The follow-

ing pinnules are small and weak.

Localit!/.—?Coasl of China; "very deep water" [A. II. Clark, 1912, 1913, 1915,

1918] (1, H.M.).
EUANTEDON POLYTES A. H. Clark

Euanlcdon poli/lea A. H. Clark, Tcmminckia, vol. 1, 193G, p. 295 (listed), pp. 315, 316 (description),

pL 7, fig. 5, pi. 8, fig. 6.

Diagnostic jeatures.—CiTVY XXX, 13-14, 8 to 10 mm. long; the longest cirrus seg-

ments are about twice as long as broad; P, is 11 to 15 mm. long with 17 to at least 20

segments.

Description.—C\rn about XXX, 13-14 (usually 13), 8 to 10 mm. in length. The

longest cirrus segments are about twice as long as broad; the antepenultimate is as

long as broad, or only very slightly longer than broad, and that preceding is only slightly

longer. The longest segments have a slightly concave ventral profile and a still more

slightly concave dorsal profile, so that their ends do not appear swollen. In lateral

view the cirri are half again as broad in the compressed distal portion as proximalh'.

The cirri are, in general, like tiiose of Antedon bifida.

The arms number 10 and are 70 to 80 mm. long. Together with the division series

thej' resemble those of E. sinensis.

Pi in tlie holotj'pe is 11 mm. long, with 17 or 18 segments. In the paratype it is

15 mm. long, with over 19 segments. The second segment is as long as broad, the third

is half again as long as broad and those following gradually increase in length, so that

the thirteenth and succeeding segments are about four times as long as broad. The
segments in the proximal half are verj^ slightly constricted centrally, but the distal

ends are scarcely, if at all, produced.

Po is 7.5 mm. long in the holotype, with 14 segments, similar to Pj but propor-

tionally more slender. P3 is shorter than P, and resembles the succeeding pinnules.

In the paratj'pe Po is 13 mm. long, with 23 segments (probably about as manj' as,

or slightly fewer than, P,) resembling Pi but very slightlj' more slender and with the

distal segments more elongated. P3 is 6.5 mm. long with 12 segments, about as stout

basaiiy as Po, but tapering more rapidl}\ Tiic following pinnides are suuilar.

The color of one specimen is light yellow brown, mottled with lighter, and of the

otlier brown regularly banded with white, the sj'zygial pairs being white and the other

brachials brown.

Localities.—Willebrord Snellius; Tanah Djampea, south of Celebes; 2-3 meters;
February 21-22, 1930 [A. H. Clark, 1936] (1, Leyden AIus.). Type locality.

Willebrord Snellitis; near Koepang (Tunor), East Indies; 10-15 meters; December
2, 1929 [A. H. Clark, 1936] (1, Leyden Mus. ?).

Geographical range.—Known onl}' from the East Indies.

Bathymetrical range.—From 2 to 15 meters.

Genus MASTIGOMETRA A. H. Clark

Mastigomctra A. H. Clark, Proc. Biol. Soc. Washington, vol. 21, 1908, p. 229 (type M. flagellifera);
vol. 22, 1909, p. 176 (referred to the Antedoninae); Vid. Medd. Nat. Foren" K0benhavn, 1909,
p. 128 (East Indian representative of Antedon), p. 190 (most closely related to Antedon; com-
parisons); Proc. U.S. Nat. Mus., vol. 38, 1910, p. 331 (represents Antedon in the Indian Ocean;
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less specialized than Antedon); vol. 40, 1911, p. 10 (closely related to the Atlantic Anledon), p. 14

(not known from the Arabian Sea, but possibly exists there); in Michaelsen and Hartmeyer,

Die Fauna Sudwest-Australiens, vol. 3, Lief. 13, Crinoidea, 1911, p. 449 (barely separable from
Antedon); INIem. Australian Mus., vol. 4, 1911, p. 725 (absent from Austraha), p. 726 (closely

related to Ajifedon) ; Smithsonian Misc. Coll., vol. 60, No. 10, 1912, p. 31 (compared with

Euantedon); Crinoids of the Indian Ocean, 1912, p. 9 (does not occur in the area of maximum
intensity of the East Indian fauna; absent from Australia), p. 10 (absent from Japan; reason),

p. 11 (represented at Ceylon), p. 13 (relation to Antedon), p. 25 (range), p. 63 (in key), p. 227

(reference; type); Internat. Revue gesamt. Hydrobiol. und Hydrogr., 1914, p. 5 (eastern repre-

sentative of Antedon; range); in Michaelsen and Hartmeyer, Beitrage zur Kenntnis der Meeres-

fauna Westafrikas, Echinod. II, Crinoidea, 1914, p. 313 (relation to Antedon; has 2 species;

range); Die Crinoiden der Antarktis, 1915, p. 181 (range; represents, in part, Antedon of the

Atlantic); Smithsonian Misc. Coll., vol. 65, No. 10, 1915, p. 16 (phylogenetic study); Journ.

Washington Acad. Sci., vol. 7, No. 5, 1917, p. 127 (referred to the Autedoninae); No. 16, p. 505

(in key; range); Unstalked Crinoids of the Siboga-Exped., 1918, p. viii (with Euantedon represents

Antedon in the east), p. 197 (in key), p. 198 (key to the included species).

Diagnosis.—A genus of Antedoninae in which Pj is very long, becoming very

slender and flagellate distally, composed of 30 to 40 segments; P2 resembles Pi and is

about two-tbirds as long (and a third again as long as P3), with at least four-fifths as

many segments; P3 is of tlie same length and character as the succeeding pinnules;

the segments of the lower and middle pinnules have unmodified distal edges.

Type species.—Mastigometra flagellijera A. H. Clark, 1908.

Geographical range.—From Ceylon eastward to the Society Islands.

Bathymetrical range.—From the shore line do\vn to 48 meters.

[Note by A.M.C] Though this genus may be the Indo-West Pacific counterpart

of the North Atlantic Antedon it has been collected very seldom. Of the three species

only one, M. micropoda, is known from more than a single specimen and but five speci-

mens of that have been recorded. This rarity is probably due in part to the competi-

tion in the littoral Indo-West Pacific with the numerous species of Oligophreata.

KEY TO THE SPECIES OF M.iSTIGOMETRA

[modified by A. M. C]

a'. Cirri very numerous, at least L, centrodorsal low hemispherical.

6'. Pi about 25 mm. long, P2 about 16 mm. (locality unknown) flagellifera (p. 107)

fc2. Pi about 15 mm. long, P. about 9 mm. (Ceylon; 0-47 meters) micropoda (p. 109)

a'. Cirri less than L, centrodorsal almost discoidal (Tahiti; littoral) pacifica (p. 110)

MASTIGOMETRA FLAGELLIFERA A. H. Clark

[See vol. 1, pt. 2, fig. 750, p. 349]

Mastigometra flagellifera A. H. Clark, Proc. Biol. Soc. Washington, vol. 21, 1908, p. 229 (description;

locaUty unknown); Vid. Medd. Nat. Foren. K0benhavn, 1909, p. 128 (relationships), p. 191

(probably East Indian); Crinoids of the Indian Ocean, 1912, p. 227; Unstalked Crinoids of the

Si6o!7a-Exped.,1918, p. 198 (in key; range; references).

Antedon flagellifera A. H. Clark, Vid. Medd. Xat. Foren. K0benha\m, 1909, p. 117 (unpublished

MS. name of Liitken).

Diagnostic features.—The L-LXXX cirri have about 15 segments of whicli the

distal are from a third to half again as long as broad; P, is 25 mm. long, with 40 seg-

ments; P2 is 16 mm. long, with 35 segments; P3 is from 10 to 12 mm. long, with 25

segments.
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The nrms arc about 120 nun. and the cirri are from 12 to 14 mm. in length in the

unique holotype.

Description.—The centrodorsal is hemispherical, with a rather small convex bare

polar area.

Tlie cirri are L-LXXX, 15, about 12 mm. long. The first two segments are short,

about twice as broad as long, the third is about a third again as long as broad, the fourth

and fifth, which are the longest, are about half again as long as broad, and the following

decrease gradually in length to the one preceding the antepenultimate which is about

a third again as long as broad, the last two being about half again as long as broad.

The opposing spine is represented by a very small terminally situated tubercle which,

however, may be absent. The fourth and fifth segments are very slightly constricted

ccntrallj', but the remainder have almost straight edges. Up to about the sLxth seg-

ment the cirri are circular in cross section; from that point onward they are somewhat

compressed laterally and appear somewhat broader in lateral view.

The distal border of the radials is even with the edge of the centrodorsal. The
IBr, are very short, about five times as broad as long in the median line, narrowing

rapid]}' anteriorly, not in apposition basally. The LBr2 (axUlaries) are triangular,

about half again as broad as long, as broad basally as the distal ends of the radials and

consequently overhanging on either side the narrow distal ends of the IBr,.

The 10 arms are probably about 120 mm. long. The first brachial is very obliquely

wedge-shaped or almost triangular, much longer exteriorly than interiorly, just in

contact witii that of the adjoining arm basallj-, the free inner borders of the two diverg-

ing practically in a straight line. The second brachial is irregularly quadrate, about

as long as the outer border of the first. The first two brachials and the IBr2 have a

somewhat produced and thickened border. The synarthrial articulation between the

elements of the IBr scries and the first two brachials rises to a moderate tubercle. The
first syzygial pair (composed of the third and fourth brachials) is about half again ab

long interiorly as exteriorly, and half again as broad as the greater length. The next

four brachials are oblong, about twice as broad as long, the following becoming wedge-
shaped and after the second syzygial pair triangidar and about twice as broad as long,

later wedge-shaped again and somewhat longer. The distal portion of the arms is

lacking.

Syzygies occur between brachials 3-|-4, 9+ 10, and 14+ 15 to 16+ 17, and distally

at intervals of from 3 to 7 (usuidly 3) muscular articulations. The distal ends of the
brachials following the first syzj-gial pair are rather prominent.

P, is 25 rani, long, moderately stout at the base but gradually tapering and in the
distal half very slender and flagellate, composed of 40 segments, of wliich the fii-st is

about as long as broad, the following gradually increase in length, and the tenth and
those succeeding are about half again as long as broad. The first five segments are
slightly constricted centrally. P. is 16 mm. long, similar to P, but not so stout basally,
with about 35 segments. P3 is from 10 to 12 mm. long, about as stout basally as Pj but
less slender and flagellate distally, tapering more evenly from the base to the tip, with
20 segments which resemble those of P, and P2; it bears a long gonad. P4 and the
following pinmdes are similar to P3. Tlie gonad disappears at about the twelfth pin-
nule, after which the pinnules are about 15 mm. long, exceedingly slender, witii about
35 segments, of wliich the first is sliort and crescentic, the second is irregularly quadrate,
about as long as its distal diameter, the third is squarish, and the following gradually
increase in length, in the distal half being about twice as long as broad.
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The color in alcohol is brownish yellow.

Locality.—Unknown [A. H. Clark, 1908, 1909, 1912, 1918] (1, CM.).

MASTIGOMETRA MICROPODA A. H. Clark

Figure 8

[See also vol. 1, pt. 2, figs. 570, 571, p. 298]

Mastigomelra micropoda A. H. Clark, Proc. U.S. Nat. Mus., vol. 36, 1909, p. 649 (description; ?India) ;

Vid. Medd. Nat. Foren. K0benhavn, 1909, p. 128 (closely related to M. flagellifera and to the

species of Antedon; Indian Ocean and Ceylon); Crinoids of the Indian Ocean, 1912, p. 227 (de-

tailed description; ?India; Ceylon); fig. 42, p. 228.—H. L. Clark, Spolia Zeylanica, vol. 10, pt.

37, 1915, p. 93 (occurs at Ceylon).—A. H. Clark, Unstalked crinoids of the Siboga-Exped., 1918,

p. 198 (in key; range), p. 200 (references).

Diagnostic features.—The L-XC cirri have about 16 segments, of which the si.xth

and following are about as long as broad; Pi is 15 mm. and P2 is 9 mm. long.

The arms are about 80 mm. and the cu'ri about 10 mm. in length in the holotype.

Description.—The centrodorsal is low hemispherical, 4 mm. in diameter at the

base, the polar area slightly convex, or flattened; the cirrus sockets are very niunerous

and are arranged in four or five closely crowded alternating rows.

Cirri L-XC, 16, about 10 mm. long; the first two segments are short, rather over

twice as broad as long, the third is from as long as broad to a third again as long as

broad, and the fourth and fifth are slightly longer; the following segments are subequal,

about as long as broad; the third to sixth segments are slightly constricted centrally,

the remaining segments having the ventral surface practically straight and the

dorsal with a slight median concavity. The cirri become somewhat compressed laterally

in the distal two thirds and therefore appear very slightly broader in lateral view. The

opposing spine is represented by a slight terminally situated tubercle which may be

obsolete.

Scattered calcareous granules are present along the ambidacral grooves of the disk

and perisomic interradials may be present between the IBrj as in Antedon bifida.

The distal borders of the radials are even with the edge of the centrodorsal. The

IBr, are very short, five or six times as broad as long, of uniform height, not quite in

apposition basally, the lateral edges of adjacent plates diverging distally. The IBro

are triangidar, about half again as broad as long, the distal angle somewhat produced,

the proxunal border as long as the proximal border of the IBr,.

The 10 arms are probably about SO mm. long, and resemble in structiu-e those of

M. flagellifera.

The distal intersyzj'gial interval is 3 muscular articulations.

Pi is 15 mm. long, much stouter basally than the succeeding, though tapering

evenly to an exceedingly slender and delicate flagellate tip. P2 is 9 mm. long. The

foUowing pinnules graduaflj' decrease in length. The pinnules are of the same pro-

portions and structiu-e as are those of M. flagellifera.

The color in alcohol is brownish white.

Localities.—?India. [A. H. Clark, 1909, 1912, 1918] (4, U.S.N.M., 35655 [17H],

35656 [16H]; the holot.>TDe, I.M.). T^qie locaHty.

OflF the Colombo Light House, Cevlon; 48 meters [A. H. Clark, 1909, 1912, 1918]

(1, LM.).

Remarks.—The five kno^\ai specimens of this species were all collected by the

Investigator; only one of them bears a definite localit}'.
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Figure 8.

—

Mastigometra micropoda A. 11. Clark, U.S.N.M., 35656: a, Part of postradial series;

b, cirrus; c and d, proximal parts of Pi and Pj.

[Note by A.M.C] The specimen U.S.N.M. 35656 differs slightly from the one

described above in the proportions of the cirrus segments, most of which on the

peripheral cirri are longer than broad. The arms are notably constricted at the

syzygies. The breadth at the first is 1.5 mm. and the length from the IBri to the second

syzygj' is 9.0 mm. The longest cirrus has 16 segments and measures 11 mm., a shorter

detached one has 18 segments. The proximal pinnules are all broken.

MASTIGOMETRA PACIFICA A. H. Clark

Mastigometra pacifica A. H. Clark, Unstalked erinoids of the Siboga-Exped., 1918, p. 198 (in key;

range), p. 199 (description; Tahiti).

Diagnostic features.—The cirri are about XXXV with 12-16 segments, of which
the distal are from a third to half again as long as broad; P, is 15 mm. long, with 30

segments; P2 is 10 mm. long, with 24 segments; P3 is 7 mm. long, with 13 to 15 segments.

The arms are 105 mm. and the cirri from 12 to 14 mm. in length in the unique
holotj-pe.

Description.—The centrodorsal is very flat, almost discoid al, with a large flat

dorsal pole 2 mm. in diameter; the cirrus sockets are arranged in two and a partial

third alternating marginal rows.

The cirri are about XXXV, 12-16 (the longest usually 14-16), 12 to 14 mm. long,

in general appearance strongly suggesting those of Antedon pefasus. The fu-st segment
is very short, the second about twice as broad as long, third nearly as long as broad,
fourth slightly longer than broad, fifth the longest, from a thu-d to half again as long
as the median diameter, the following have about the same proportions; from the

fourth or fifth segment onward the cirrus in lateral view increases slowly in diameter
so that the outer portion, which is rather strongly recurved, is nearly twice as broad
as tlie pro.ximal. Tlic opposing spine is minute; the terminal claw is nearly as long as
the penultimate segment, stout and strongly curved. The earlier cirrus segments iiave
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a slight central constriction; the outer in lateral view have a quite straight dorsal, and
a nearly straight ventral, profile.

The distal border of the radials is even with the rim of the centrodorsal.

The IBr, are very short, from five to sLs times as broad as long, with the distal

and proximal edges parallel and the lateral edges slightly convergent, making an angle
of about 90° with those of the adjacent IBr,, the perisomic area thus exposed being
entu-ely covered by a conspicuous group of perisomic interradials. The IBrj (axil-

laries) are triangular, half again as broad as long, with the anterior angle somewhat
produced.

The 10 arms are 105 mm. long, becoming extremely slender and attenuated dis-

tally; the brachials resemble those of the other species of the genus; their distal edges

are slightly produced and finely spinous.

Syzygies occur between brachials 3+4, 9+ 10, 14+ 1.5 and distally at intervals of

3 muscular articulations.

P, is 15 mm. long, composed of 30 segments, of which the first is broader than
long, the second half again as long as broad, and the third and following twice as long

as broad, becoming longer in the distal half; from about the fifth onward the segments
have overlapping and prominently spinous distal ends; the pinnule is considerably

stouter basallj' than P2 and the succeeding pinnules, but becomes exceedingly attenu-

ated and flexible in the distal half. P2 is 10 mm. long, with 24 segments, more slender

than P, and with relatively longer segments, which have more prominently spinous

distal ends. P3 is 7 mm. long, with from 13 to 15 segments, tapering more gradually

than P2 and hence appearing stouter, and without the long flagellate tip. P4 appar-

ently resembles P3, but is somewhat shorter.

Locality.—Tahiti, Society Islands [A. H. Clark, 1918] (1, Munich M.).

Genus ANTEDON de Freminville*

AfKoiKvriiios LiNCK, De Stellis marinis, Leipzig, 1733, p. 55.

—

Leuckart, Zeitschr. organ, phj'sik, vol.

3, 1829, p. 377.—W. B. Cabpentek, Phil. Trans. Roy. Soc, vol. 15G, 1866, p. 678 (history).—

P. H. Carpenter, Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 1879, p. 2 (history).

Asterias (part) Linnaeus, Systema Naturae, ed. 10, vol. 2, 1758, p. 663; ed. 12, 1767, p. 1098.

—

Pennant, British zoology, vol. 4, 1777, p. 55.

—

Retzius, Kungl. Svenska Vet.-Akad. Handl.,

1783, vol. 4, p. 241.

—

Olivi, Zoologia adriatica, Bassano, 1792, p. 66.

—

Nemnich, Allgemeines

Polyglotten-Lexicon der Naturgeschichte, vol. 1, 1793, pp. 1172, 1490.

—

Retzius, Dissertatio

sistens species cognitas asteriarum, Lundae, 1805, pp. 3.3-35.

—

Treviranus, Biologie, Gottingen,

vol. 3, 1805, p. 44.

—

Rafinesque, Principes fondamentaux de somiologio, Palermo, 1814, p. 24.

—

Tiedemann, Anatomie der Rohren Holothurie, Landshut, 1816, p. 36.

—

Griffith, Cuvier's

Animal Kingdom, 1835, p. ex.—W. B. Carpenter, Phil. Trans. Roy. Soc, vol. 156, 1866, p.

680.—P. H. Carpenter, Trans. Linn. Soc. (Zool), ser. 2, vol. 2, 1879, p. 2.

Asteria (part) Bbunnich, Zoologiae fundaraenta, Copenhagen & Leipzig, 1772, p. 230.

Antedon de Freminville, Bull. Soc. Philom. Paris, vol. 2, 1811, p. 349.

—

Rafinesque, Analyse de la

nature, Palermo, 1815, p. 153.—[Bosc], Nouveau Dictionnaire d'Histoire Naturelle, vol. 2, 1816, p.

136; vol. 7, 1817, p. 399.

—

de Blainville, Diet. Sci. Nat., vol. 10, 1818, p. 107.

—

Lamouroux, En-
cyclopcdie mcthodique, vol. 2, 1824, p. 204.

—

de BLAIN\^LLE, Diet. Sci. Nat., vol. 60, 1830, p.

230.

—

[Gervais], Dictionnaire universel d'histoire naturelle, vol. 4, 1844, p. 130.

—

Gray, List of

British animals in the British Museum, pt. 1, Ceiitroniae or radiated animals, 1848, p. 28.

—

DuJARDiN and Hupe, Histoire naturelle des zoophytes, fichinodfermes, 1862, p. 192.

—

Carus,

Handbuoh der Zoologie, vol. 2, 1863, p. 515.

—

Norman, Ann. Mag. Nat. Hist., ser. 3, vol. 15, 1865,

p. 101.—Wyville Thomson, Phil. Trans. Roy. Soc, vol. 155, 1865, pp. 513-544.—Bohlschb,

*See also Addenda (pp. 83.5-837) under 1956, 1957, 1962, 1963, 1965.



112 BULLETIN S2, UNITED STATES NATIONAL MUSEUM VOLUME 1

Aroh. Naturg., 1800, vol. 1, p. 92.—W. B. Carpenter, Phil. Trans. Roy. Sec, vol. 156, 1866, pp.

072, 673, 675, 678, 680, 682, 686 (detailed historical account).—Loyen, Ofvers. K. VetenskAkad.

Forhandl., 1866, No. 9, p. 224.—[Knight], Natural History, or second division of the English

Encyclop., vol. 2, 1867, p. 97.

—

Verrill, Trans. Connecticut Acad. Sci., vol. 1, 1867, p. 365.

—

M. S.^RS, Mdmoircs pour servir k la connaissance des crinoides vivants, 1868, pp. 2, 3, 47-63.

—

LovEN, Canadian Nat., new ser., vol. 3, 1868, p. 441; Forh. Skand. naturf. M0de, Christiauia,

1868, 1869, p. Iv; Amer. Journ. Sci., ser. 2, vol. 48, 1869, p. 429.—LOtken, Canadian Nat., new

ser., vol. 4, 1869, pp. 265, 269; Vid. Medd. Nat. Foren. K0benhavn, 1869, Nos. 9-13, p. 161.—

PouRTALES, Bull. Mus. Comp. Zool., vol. 1, No. 11, 1869, p. 355.—M. Sars, Forh. Skand.

naturf. Mjide, Christiauia, 1868, 1869, p. liii; Ann. Mag. Nat. Hist., ser. 4, vol. 3, No. 14, 1869,

p. 171.—A. Agassiz, Ann. Lye. Nat. Hist. New York, vol. 9, 1870, pp. 243-244.—W. B.

Carpenter, Trans. Roy. Micr. Soc, vol. 3, 1870, p. 228.

—

Billings, Amer. Journ. Sci., ser.

2, vol. 50, 1870, pp. 234, 237; Canadian Nat., new ser., vol. 5, 1870, p. 181; Ann. Mag. Nat.

Hist., ser. 4, vol. 7, 1871, p. 143.

—

Wyville Thomson, Proc. Roy. Soc. Edinburgh, vol. 7, 1871,

pp. 415-418; Proc. Roy. Soc. Edinburgh, vol. 7, 1872, p. 764.

—

Geinitz, Palaeontographica,

vol. 20, 1872, No. 2, p. 18.

—

Gegenbaur, Grundriss der vergleichenden Anatomie, Leipzig,

1874, p. 290.—P. H. Carpenter, Journ. Anat. Physiol., vol. 10, 1876, pp. 571, 576; vol. 11,

p. 89.—W. B. Carpenter, Proc. Roy. Soc, vol. 24, 1876, pp. 211-231.

—

Claus, Grundziige

der Zoologie, 1876, pp. 274, 277, 279.—Greeff, Sitz. Ges. Nat. Marburg, 1876, No. 5,

p. 88.—LnowiG, Nachr. Ges. Gottingen, 1S76, No. 23, p. 679.

—

Zittel, Handbuch der Palaeon-

tologie, vol. 1, 1876, pp. 319, 346, 395.

—

Hoxlby, A manual of the anatomy of invertebrated

animals, London, 1877, p. 584.

—

Lddwig, Zeitschr. wiss. Zool., vol. 28, 1877, p. 298; vol. 29,

1877, p. 49.

—

Moseley, Quart. Journ. Micr. Sci., new ser., vol. 17, 1877, pp. 8, 10.

—

Pascoe,

Zoological classification, London, 1877, p. 30.—P. H. Carpenter, Journ. Anat. Physiol., vol.

12, 1877, p. 38; Journ. Linn. Soc. (Zool.), vol. 13, 1877, p. 439; Nature, vol. 15, 1877, p. 197;

Quart. Journ. Micr. Sci., new ser., vol. 18, 1878, p. 352.

—

von Marenzeller, Denkschr.

Akad. Wiss. Wien, vol. 35, for 1877, 1878, p. 380.—Pourtales, Bull. Mus. Comp. Zool., vol. 5,

1878, p. 214.—ScHLUTER, Zeitschr. dcutsch. geol. Ges., vol. 30, pt. 1, 1878, p. 40.^P. H.
Carpenter, Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 1879, pp. 3, 19, 20, 23, 29, 31 (history);

Nature, vol. 19, 1879, p. 450; Proc. Roy. Soc, vol. 28, 1879, p. 385; Quart. Journ. Micr. Sci.,

new ser., vol. 19, 1879, p. 181.

—

Fontannes, Ann. Soc. Agiic Hist. Nat., Lj-on, 1879, p. 50.

—

DE Loriol, Monographic des ciinoides fossiles de la Suisse, 1879, p. 253.

—

Ludwig, Mitt. Zool.

Stat. Neapel, vol. 1, 1879, p. 53.

—

Packard, Zoology, 1879, pp. 101, 105, 106.

—

Rathbcn,
Trans. Connecticut Acad. Sci., vol. 5, 1879, p. 156.

—

Zittel, Handbuch der Palaeontologie,

Palaeozoologie, vol. 1, Abt. 2, 1879, p. 395.

—

Claus, Grundziige der Zoologie, ed. 4, vol. 1, 1880,

p. 335.—Ludwig, Zeitschr. wiss. Zool., vol. 34, 1880, p. 313.—P. H. Carpenter, Journ. Linn.
Soc. (Zool.), vol. 15, 1880, p. 189; Pop. Sci. Rev., new ser., vol. 4, No. 15, 1880, p. 194, pis. 5, 6;

Quart. Journ. Geol. Soc, vol. 36, 1880, pp. 40, 45; Quart. Journ. Micr. Sci., new ser., vol. 20,

1880, p. 322; Bull. Mus. Comp. Zool., vol. 9, No. 4, 1881, pp. 152, 153, 161-163; Notes Leyden
Museum, vol. 3, 1881, p. 178; Quart. Journ. Geol. Soc, 1881, pp. 129, 130, 135; Quart. Journ.
Micr. Sci., new ser., vol. 21, 1881, p. 182.—Sladen, in Duncan and Sladen, Memoir on the
Echjnodermata of the Arctic Seas to the west of Greenland, 1881, p. 73.—Neumayr, Sitz. Akad.
Wiss. Berlin, 1881, Abt. 1, pp. 167, 168.—Pagenstecher, Allgemeine Zoologie, pt. 4, Berlin,

1881, p. 16.—Wachsmuth and Springer, Proc. Acad. Nat. Sci. Philadelphia, 1881, p. 212 (38
of separate).—Bell, Proc. Zool. Soc. London, 1882, p. 530.—Lutken, Dyreriget, 1882, pp. 616,
617.—P. H. Carpenter, Bull. Mus. Comp. Zool., vol. 10, No. 4, 1882, pp. 166, 179 (13, 26 of

separate); Journ. Linn. Soc. (Zool.), vol. 16, 1882, p. 501; Quart. .Tourn. Micr. Sci., vol. 22, 1882,
p. 373; Proc Zool. Soc. London, for 1882, 1883, p. 732; Quart. Journ. Micr. Sci., new ser., vol.

23, 1883, p. 610.—Chapman, Trans. Roy. Soc. Canada, vol. 1, for 1882, 1883, Sect. 4, p. 115.

—

Perrier, Compt. Rend. Acad. Sci., vol. 96, No. 11, 1883, p. 725.—Bell, Rep. Zool. Coll.
H.M.S. Alcrl, 1884, p. 155.—P. H. Carpenter, Phil. Trans. Roy. Soc, vol. 174, for 1883, 1884,
p. 926; Proc. Roy. Soc. Edinburgh, vol. 12, 1884, p. 360; Quart. Journ. Micr. Sci., new ser.,

vol. 24, 1884, p. 324; Challenger Reports, Zoology, vol. 11, pt. 32, 1884, p. 137.—W. B. Car-
penter, Proc. Roy. Soc, vol. 37, 1884, p. 71.—Carus, Prodromus faunae mediterrancae, pt. 1,

1884, p. 84.—Claus, Traitd de Zoologie, vol. 4, 1884, p. 412.—LoCkinoton, Standard natural
history, vol. 1, 1884, pp. 141, 142, 143.—Norman, Trans. Nat. Hist. Soc, Newcastle, vol. 8, for
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1S81, 1884, p. 118.

—

Plateau, Zoologie (:iementaire, Mons, 1884 (1880 in B.M. catalogue, A.M.C)
p. 452.

—

Smden, Quart. Journ. Micr. Sci., vol. 24, 1884, p. 27.—P. H. Carpenter, Ann. Mag.
Nat. Hist., ser. 5, vol. 16, 1885, p. 102; Challenger Reports, Narrative, vol. 1, pt. 1, 1885, p.
310.—FiLHOL, La vie au fond des mers, 1885, p. 206.

—

von Gr.\ff, Challenger Reports, Narra-
tive, vol. 1, pt. 1, 1885, p. 317.

—

Lddwig, in Leunis, Synopsis dcr Thierkunde, Hannover 1885,
3te Aufl., vol. 2, 1885, p. 947.

—

Wachsmuth and Springer, Proc. Acad. Nat. Sci. Philadelphia,

1885, pp. 253, 262, 268, 272, 277, (31, 40, 46, 50, 54 of separate); 1886, pp. 120, 171, 222 (196,

247, 298 of separate).—P. H. Carpenter, Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 1886, p. 475;
Bijdr. Dierkunde, vol. 13, 1886, p. 3, footnote.

—

Levinsen, Dymp/ma-Toglets zoo'.ogisk-

botaniske Udbytte, 1886, p. 410.

—

Perrier, Explorations sous-marins, 1886, p. 275; Nouv.
Arch. Mus. Hist. Nat., Paris, ser. 2, vol. 9, 1886, p. 79; Mdmoire sur I'organisation et le

developpement de la comatule de la M6diterran6e, 1886, p. 31.

—

Stuxberg, Pei/a-Expeditionens

vetenskapliga Arbeten, vol. 5, 1886, p. 162.—P. H. Carpenter, Quart. Journ. Micr. Sci., vol.

27, 1887, pp. 380, 385, 390; vol. 28, 1887, p. 308; Ann. Mag. Nat. Hist., ser. 5, vol. 19, 1887,

pp. 22, 81; Proc. Geol. Assoc, vol. 10, No. 1, 1887, p. 7; Challenger Reports, Zoology, vol. 26,

pt. 60, 1888, p. 85.—RoLLESTON and Jackson, Forms of animal life, 1888, p. 571.—Semon,
Jenaische Zeitschr. Med. Naturw., vol. 22, 1888, p. 259.

—

Wachsmuth and Springer, Proc.

Acad. Nat. Sci. Philadelphia, 1888, pp. 348, 352.—Buey, Phil. Trans. Roy. Soc, Sect. B, vol.

179, for 1888, 1889, p. 276; Quart. Journ. Micr. Sci., vol. 29, 18S9, p. 410.—Honetman, Proc.

Nova Scotia Sci. Inst., vol. 7, 1889, p. 264.

—

de Loriol, Paleontologie franjaise, ser. 1, Animaux
invertdbrfe, terrain jurassique, vol. 11, pt. 2, 1889, p. 438.

—

Neumatr, Die Stamme des

Thierreichs, vol. 1, 1889, pp. 353, 429, 435, 444, 448, 457, 458, 473, 482, 483, 495, 496.—
Bather, Quart. Journ. Geol. Soc, vol. 45, 1889, p. 361; Ann. Mag. Nat. Hist., ser. 6, vol. 5,

1890, p. 321; Proc. London Amateur Sci. Soc, vol. 1, Nos. 1-2, July 1890, pp. 32, 33.—Boas,
Lehrb. Zool., 1890, pp. 136, 138.—CufiNOT, Compt. Rend. Acad. Sci., vol. Ill, No. 22, 1890,

p. 838.

—

Greenwood, Journ. Physiol., vol. 11, Suppl. number, December 18S0, pp. 594-596,

604, 605.—Pfeffer, Ergebn. Deutsch. Polar-Expcd., Allgem. Theil, vol. 2, 1890, p. 485 (30 of

separate).

—

Wachsmuth and Springer, Proc. Acad. Nat. Sci. Philadelphia, 1890, pp. 351,

357, 363, 373, 378, 390.—Bather, Geol. Mag., Dec. 3, vol. 8, 1891, No. 323, p. 220; No. 330,

p. 573.—Bather, Ann. Mag. Nat. Hist., ser. 6, vol. 7, 1891, pp. 484-486.—Cu£not, Arch.

Zool. Exp. G6n., ser. 2, vol. 9, 1891, pp. is, xi.

—

Dollo, La vie au sein des mers, Paris, 1891, p.

271.

—

H.\rtlaub, Nova Acta Acad. German., vol. 58, No. 1, 1891, pp. 5, 11.-

—

Norman, Ann.

Mag. Nat. Hist., ser. 6, vol. 7, No. 40, April 1891, pp. 386, 387; vol. 8, No. 44, August 1891, p.

181.

—

Parkes, Manchester Microsc. Soc. Trans., for 1890, 1891, p. 44.—A. Agassiz, Mem.
Mus. Comp. Zool., vol. 17, 1892, No. 2, p. 33, footnote.^GRiFFiTHS, Physiology of the inverte-

brates, 1892, p. 417.

—

Seeliger, Zool. Jahrb., Anat. Ontog., vol. 6, 1892, p. 238.

—

Bather,

Ann. Mag. Nat. Hist., ser. 6, vol. 9, 1892, p. 59; Natural science, vol. 2, No. 14, April 1893, pp.

275-277.

—

Bell, Catalogue of the British echinoderms in the British Museum, 1892, 1893, p.

52.

—

Hurst, Nat. Sci., vol. 2, No. 13, March 1893, p. 199.

—

Jaekel, Sitz. Ges. Nat. Freundc,

Berlin, 1893, No. 4, 1894, pp. 106, 109, 121.—E. Perrier, Traite de zoologie, 1893, pp. 785, 788,

801, 813, 822, 830, 831, 838, 858.—E. B. Wilson, Journ. Morphol., vol. 8, No. 3, August 1893,

p. 583.

—

Woods, Elementary Palaeontology, Cambridge, 1893, p. 91.

—

McMurrich, Text-

book of invertebrate morphology, 1894, p. 542.

—

Walther, Einleitung in die Geologie als

historische Wiss. 1894, pp. 297, 298.—Hartlaub, Bull. Mus. Comp. Zool., vol. 27, No. 4, 1895,

p. 129.

—

Hornell, Journ. Marine Zool., vol. 2, No. 5, 1895, p. 16.

—

Jahn, Jahrb. geol.

Reichsanst. Vienna, vol. 45, 1895, pp. 145, 168, 180.—Ludwig, Zool. Centralbl., vol. 2, No. 2,

Feb. 25, 1895, p. 39.—Zittel, Natural Science, vol. 6, 1895, pp. 308, 309.—Bather, Natural

science, vol. 6, No. 40, June 1895, pp. 416-422; Proc. Zool. Soc London, 1895, pp. 989, 995, 998;

Royal natural history, vol. 6, 1896, p. 299.

—

IIaeckel, Systematische Phylogenie der wirbellosen

Thiere (Invertebrata), Theil 2, 1896, pp. 364, 394, 413, 468.—Lang, A text-book of comparative

anatomy, vol. 2, 1896, pp. 313, 362.—F. A. B[.4.ther]., Natural science, vol. 8, No. 51, 1896, p.

345.

—

MacBride, Quart. Journ. Micr. Sci., vol. 38, 1896, p. 345.

—

Parker and Haswell,

Text-book of Zoology, vol. 1, 1897, p. 391.—Bather, Geol. Mag., new ser., Dec. 4, vol. 3, 1897,

p. 119; Geol. Mag., new ser., Dec. 4, vol. 5, 1898, pp. 327, 419, 425, 523; Natural Science, vol.

12, 1898, p. 338.

—

Kukenthal, Leitfaden fiir das zoologischen Praktikuin, 1898, p. 109.

—

Nicolas, Compt. Rend. Assoc. Frang. Avanc sci., sess. 26, Saint-Etienne, for 1897, 1898, p.



114 BULLETIN 82, UNITED STATES NATIONAL MUSEUM VOLUME 1

396.—Sardebon, Amer. Geol., vol. 21, Feb. 1898, p. 136.—Bather, Geol. Mag, new ser., Dec.

4, vol. 6, 1899, pp. 34, 37, 38; in Wachsmuth and Springer's Monograph on crinoids, 1899, pp.

.327, 419, 425, 523, 34, 37, 38; Rep. British Assoc, for 1898, 1899, p. 923.—Emery, Compcndio

Zoo'l., 1899, p. 218.—Jaekel, Stammesgeschichte der Pelmatozoen, pt. 1, Thecoidea und

Cystoidea, 1899, p. 102; Neiies Jahrb. Min., 1899, vol. 1, pp. 375, 376, 378.—MacBride, Proc.

4th Internal. Congr. Zool., Cambridge, 1899, p. 146.—Sardeson, Amer. Geol., vol. 24, Novem-

ber 1899, p. 276.—SoLLAS, Quart. Journ. Geol. Soc, vol. 55, 1899, p. 715.—Thompson, Proc.

Roy. Soc. Edinburgh, vol. 22, 1899, p. 322.—Burbridoe, Science Gossip, new ser., vol. 7, 1900,

p. 215.—IIoussAY, La forme et la vie, Paris, 1900, p. 132.—Perrier, Cours elemcntairo de

zoologie, 1900, pp. 246, 250.

—

Bather, in Lankester, A treatise on zoology, pt. 3, Echinoderma,

1900, pp. 106, 111, 112, 113, 121, 122, 125, 126, 128, 132, 135, 136, 137, 195; Journ. London Coll.

Soc, vol. S, 1901, p. 23.—Arnold, The sea-beach at ebb tide, 1901, p. 234.—[Bell], Guide to

the shell and star-fish galleries of the British Museum, 1901, p. 113.—Huxley, Anatomy of

invertebrated animals, 1901, pp. 498, 501.—Masterman, Proc. Roy. Phys. Soc. Edinburgh,

vol. 14, Sess. 1899-1900, June 1901, pp. 312-313.—Russo, Zool. Anz., vol. 24, 1901, pp. 529-533.—

Springer, Mem. Mus. Comp. Zool., vol. 25, No. 1, 1901, pp. 21, 34, 38, 49, 50, 63.—Crampton,

Proc. Roy. Phys. Soc. Edinburgh, vol. 14, Sess. 1900-1901, June 1902, p. 469.

—

Kingsley and

Hertwig, Man. Zool., 1902, p. 341.—Russo, Monitore zool. ital., vol. 13, suppl., 1902, pp.

22-24.

—

Davis, Natural history of animals, vol. 5, 1903, p. 278.

—

Delage and Herouard,

Traitd de Zoologie concrfete, vol. 3, 1903, p. 394.

—

Kingsley and Hertwig, Man. Zool., 1903,

p. 341.—MoRTENSEN, Medd. Gr0nland, vol. 29, 1903, p. 65.

—

SchxJtze, Jahresber. Ver. Wiirt-

temburg, 1904, p. 157; Mitt. nat. Kab. Stuttgart, No. 26, 1904, p. 157.

—

Simroth, Verhandl.

deutsch. Zool. Ges., 1904, p. 101.

—

Sperry, Rep. Michigan Acad. Sci., 1904, p. 198.

—

Doderlein,

Fauna Arctica, vol. 4, Lief. 2, 1905, pp. 397, 404.—Godlewski, Bull. Ac. Cracovie, 1905, p. 501.

—

MiNCKERT, .\rch. Naturg., vol. 71, 1905, p. 160.

—

Reichensperger, Bull. Mus. Comp. Zool.,

vol. 46, No. 10, 1905, p. 171; Zeitschr. Wiss. Zool., vol. 80, 1905, p. 153.—Retzius, Biolog.

Untersuch., new ser., vol. 12, 1905, p. 82.—Chubb, Phil. Trans. Roy. Soc, Sect. B, vol. 198,

1906, pp. 447-505.—Springer, Journ. Geol., vol. 14, No. 6, 1906, pp. 474, 479, 488, 494, 497,

503, 504, 507, 508.

—

Chadwick, Liverpool Mar. Biol. Comm., Mem. 15, "A7itedon," 1907, p.

1.—A. H. Clark, Smithsonian Misc. CoU., vol. 50, 1907, pt. 3, p. 343 (included by P. H. Car-

penter in the Family Comatulidae), p. 344 (subsequent revision), p. 351 (redefined and re-

stricted so that it is practically the equivalent of Carpenter's Tenella Group).

—

Doderlein,
Die gestielten Crinoiden der Siboja-Exped., p. 8 (free adult life), p. 20 (only recent genus in

which infrabasals have been shown).

—

Sterzinger, Zeitschr. Wiss. Zool., vol. 88, 1907, p. 375
(slime glands in tentacles).—A. H. Clark, Bull. Mus. Comp. Zool., vol. 51, No. 8, 1908, p. 247
(redefined and restricted); Proc. U.S. Nat. Mus., vol. 33, 1908, p. 683 (reference to recent revi-

sion); vol. 34, 1908, p. 211 (referred to Antedonidae, restricted); vol. 35, 1908, p. 119 (arm struc-

ture); Proc. Biol. Soc. Washington, vol. 21, 1908, p. 125 (unsatisfactory status; restricted by
removal of 11 genera herein described), p. 136 (placed in Family Antedonidae, restricted), p.

229 (compared with Mastigomelra) ; Amer. Nat., vol. 42, No. 500, 1908, p. 542 (characteristic

of Mediterranean-northeast Atlantic fauna); No. 503, p. 725 (color).

—

Reichensperger, Zool.

Anz., vol. 33, 1908, pp. 363-367 (glands).

—

Steinmann, Die geolog. Grundlagen der Abstam-
mungslchre, 1908, p. 149 (geological relations), p. 150 (arm structure).

—

Bather, Ann. Mag.
Nat. Hist., ser. 8, vol. 4, 1909, p. 39 (discussion).—A. H. Clark, Proc. Biol. Soc. Washington,
vol. 22, 1909, p. 1 (history of revision), p. 176 (referred to Antedoninae) ; Ann. Mag. Nat. Hist.,

ser. 8, vol. 3, 1909, p. 308; Proc. U.S. Nat. Mus., vol. 36, 1909, p. 361 (relationship to Actino-
metra), p. 362 (compared with Comatilia), p. 494 (use by P. H. Carpenter); Amer. Nat., vol. 43,

1909, p. 586 (impossibility of finding the solution of the arm structure in the ontogeny), p. 587
(only differs from the Pentacrinidae in the fact that in the latter the short discoidal segments
at the summit of the column are greatly multiplied); Vid. Medd. Nat. Foren. K0benhavn, 1909,
p. 128 (East Indian origin of the genus), p. 190 (relationships with Mastigometra), p. 191 (specific
interrelationships within the genera Antedon and Mastigometra are the same).

—

Hertwig and
Kingsley, Man. Zool., 1909, p. 342.—Oswald, Sci. Progr., No. 13, July 1009, p. 133.—Cumings,
Pop. Sci. Monthly, vol. 77, No. 3, Sept. 1910, p. 304.—Vaney, Bull. Mus. Hist. Nat., Paris, No. 3^
1910, p. 160 (relation to 10-rayed comatulids).—A. H. Clark, Amer. Journ. Sci., vol. 29, 1910,
art. 30, p. 354 (symmetry); Proc. U.S. Nat. Mus., vol. 38, 1910, p. 118 (basals in young in primi-
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tive condition), p. 212 (specialization of the larvae), p. 214 (origin of characteristic type of

column), p. 215 (basals compared with those of the pentacrinites), p. 329 (comparative develop-
ment of the species; infrabasals; primarily an Indian Ocean genus related to Masligomelra);

vol. 39, 1911, p. 560 (compared with Toxometra); vol. 40, 1911, p. 2 (some species of this genus
possibly represented by one of Gu6rin-M6neviUe's figures of Comatula carinaia), p. 9 (with

Leplomelra characterizes the European faunal area), p. 10 (closely related to Mastigomelra),

pp. 651-654 (structure of young compared with that of Marsupites and Uiniacrinus) ; Amer.
Journ. Sci., ser. 4, vol. 32, 1911, p. 131 (significance in the European fauna; origin); Mem. Aus-
tralian Mus., vol. 4, 1911, pp. 708, 709, 726.—Kihk, Proc. U.S. Nat. Mus., vol. 41, 1911, pp. 33,

65, 66, 67, 75, 76, 79, 95, 96.—A. H. Clark, Journ. Washington Acad. Sci., vol. 2, 1912, No. 13,

pp. 309, 310 (anal plate); Crinoids of the Indian Ocean, 1912, pp. 13, 21, 25.

—

Hartl.vub, Mem.
Mus. Comp. Zool., vol. 27, No. 4, 1912, pp. 282, 285, 370, 371.—Patten, Evolution of verte-

brates, 1912, p. 425 (developmental homologies).

—

Reichensperger, Zeitsclir. Wiss. Zool.,

vol. 101, Heft 1/2, 1912, p. 3.—Bather, Proc. Zool. Soc. London, 1913, p. 903 (porosity of plates

in the larva).

—

Springer and Clark, in Zittel-Eastman's Paleontology, 1913, pp. 181, 236.

—

A. H. Clark, Internat. Rev. gesamt. Hydrobiol. und Hydrogr., vol. 6, 1914, p. 5; in Michaelsen

and Hartmeyer, Beitrage zur Kenntnis der Meeresfavma Westafrikas, Echinod. II, Crinoidea,

1914, pp. 311, 313, 314, 315-316, 317 (detailed systematic account); Die Crinoiden der Antarktis,

1915, pp. 181, 190; Smithsonian Misc. Coll., vol. 65, 1915, No. 10, p. 16 (phylogenetic study) .

—

Apstein, Sitz. Ges. Nat. Freunde, Berlin, No. 5, May 1915, p. 129.—Bather, Geol. Mag., new
ser., Dec. 6, vol. 2, 1915, p. 401; Studies in Edrioasteroidea, 1915, p. 401.

—

Schuchert, U.S.

Nat. Mus. Bull. 88, 1915, p. 48.

—

Wanner, Die Permischen Echinodermen von Timor, pt. 1,

1916, p. 137 (comparison with Embryocrinus)
, p. 244 (anal compared with the radianal in the

Flexibilia Impinnata).

—

-Leidenfrost, Alatt. Kozlem Budapest, vol. 16, 1917, p. 12 {Najade

Exped.).—A. H. Clark, Journ. Washington Acad. Sci., vol. 7, 1917, No. 5, p. 127; No. 16, p.

505; Unstalked crinoids of the Siboja-Exped., 1918, p. 197 (in key; range), p. 203 (key to the

Included species).

—

Bather, Ann. Mag. Nat. Hist., ser. 9, vol. 1, No. 4, 1918, pp. 294-302 (anal

plate and its homologies).

—

Mortensen, Vid. Medd. Nat. Foren. K0benhavn, vol. 71, 1920, p.

151; vol. 72, 1920, pp. 70-79; Studies in the development of crinoids, 1920, pp. 7-23, 23-30, 59.

—

A. H. Clark, Univ. Iowa Studies in Nat. Hist., vol. 9, No. 5, 1921, pp. 12, 18; Smithsonian Misc.

Coll., vol. 72, No. 7, 1921, pp. 11, 19, 27, 28.—Goldring, Review of the Crinoidea Flexibilia,

1921, p. 3.

—

Koehler, Faune de France, 1, Echinodermes, 1921, pp. 192, 193, 195.

—

Mortensen,
Studies in the development and larval forms of echinoderms, Copenhagen, 1921, p. 237.

—

Garstang, Journ. Linn. Soc. (Zool.), vol. 35, 1922, pp. 95-97, 100 (bearing on the theory of

recapitulation).—-A. H. Clark, The Danish /ngoy-Exped., vol. 4, No. 5, Crinoidea, 1923, p. 41

(range), p. 52 (in key).

—

MacBride, Nature, vol. Ill, 1923, p. 47 (criticism of Mortensen on

echinoderm larvae).—Gisl£n, Zool. Bidrag Uppsala, vol. 9, 1924, pp. 30, 59, 102, 105, 106, 112,

114-116, 131, 272, 273, 284.

—

Grobben, Sitz. Akad. Wiss. Wien, math, nat., ser. 1, vol. 132, pts.

9, 10, 1924, p. 265 (phylogeny), pp. 266, 269, 271, 276, 278, 279, 280.—Koehler, Les (5chino-

dermes des mers d'Europe, vol. 1, 1924, p. 38 (regeneration), p. 41 (hexamerous and tetramerous

individuals) .^Mortensen, Danmarks Fauna, No. 27, 1924, p. 21 (in key), p. 23 (diagnosis).

—

M'Intosh, Ann. Mag. Nat. Hist., ser. 9, vol. 18, 1926, p. 261.—Gisl^n, Vid. Medd. Nat. Foren.

K0benhavn, vol. 83, 1927, p. 6.

—

Mortensen, Handbook of the echinoderms of the British

Isles, 1927, p. 12 (hydropores), p. 26 (in key), p. 27 (diagnosis; British species), p. 28 (key to

included species).

—

Koehler, Les (5chinodermes des mers d'Europe, vol. 2, 1927, p. 116 (in key),

p. 122 (diagnosis; key to included species).

—

Korscheldt, Regeneration und transplantation,

Berlin, pt. 1, 1927, pp. 160, 167; pt. 2, 1931, p. 382.

—

Mortensen and Lieberkind, Die Tierwelt

der Nord- und Ostsee, Lief. 12, 1928, p. viii. 3 (in key), p. viii. 67 (activity), p. viii. 92

(glands).—Prenant, Bull. Soc. Zool. France, vol. 53, 1928, pp. 195-201 (sacculi); fig. 1, A-C,

p_ 197.— E. J. Allen, Science of the sea, 1928, pp. 276, 277.—B. Hanstrom, Vergloichende

Anatomie der Nervensystems der Wirbellosen Tiere unter Beriicksichtigung seiner Funktion,

Berlin, 1928, p. 136, p. 146.—Zirpolo, Bol. Soc. Nat. Napoli, vol. 40, 1929, pp. 52, 53.—A. H.

Clark, Journ. Linn. Soc. (Zool.), vol. 36, 1929, p. 660.—Rivera, Bol. Pesc. Madrid, vol. 14,

1929, p. 50 (in key).

—

Nobre, Echinodermes de Portugal, 1931, p. 164 (diagnosis).

—

Monro
in Pycraft, Standard natural history, London, 1931, ch. 7, p. 101.

—

Djakonov, Les Echinodermes

des mers arctiques (in Russian), Leningrad, 1933, p. 22 (in key).

—

Tortonesb, Natura, Milano,

656-622—67 9
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vol. 24, 1933, p. 165.—GiSLfiN, Kungl. Fysiogr. Sallsk. Handl., new ser., vol. 45, No. 11, 1934,

p 18—BuEN, Trab. Inst. Esp. Oceanogr. Madrid, No. 6, 1934, p. 27; Bol. See. Esp. Hist. Nat.,

Madrid vol. 34, 1934, pp. 442, 444.—Pallart, Bull. Soc. Hist. Nat. Afrique Nord, vol. 26, pt.

2, 1935,' p. 58.—ToRTONESE, Atti Soc. Ital. Sci. Nat., vol. 75, 1936, p. 280.—Perrier, La faune

d'e la France, vol. lA, Paris, 1936, p. 95 (color; brief diagnosis).—Kolosvart, Festschrift fiir

Embrik Strand, vol. 2, 1937, p. 468.—GisLfiN, Kungl. Fysiogr. Sallsk. Lund Forh., vol. 8, No. 1,

1937, pp. 1, 2, 4.—MoRTENSEN, Kongl. Danske Vid. Selsk. Skr., nat. math., ser. 9, vol. 7, No. 1,

1937^ pp. 63, 64 (larvae compared with those of Lampromelra klunzingeri)

.

—Nobre, Echino-

derm'es de Portugal, ed. 2, 1938, p. 186 (in key), p. 187.—Tortonese, BoU. Mus. Zool. Univ.

Torino, vol. 46, ser. 3, No. 82, 1938, pp. 9, 10, 43, 44 (brief diagnosis; history).—J. E. Smith,

Quart. Journ. Micr. Sci., vol. 82, pt. 2, 1940, p. 296.— A. H. Clark, Mem. Soc. Cubana Hist.

Nat., vol. 14, No. 2, 1940, p. 139.—Jagersten, Nova Acta Reg. Soc. Sci. Upsaliensis, ser. 4,

vol. 11, No. 8, 1940, pp. 7, 10.

—

Elias da Costa, Chaves dicot6micas para a classificafao dos

equinodermcs Portugueses. IV. Crindidcs, Porto, 1940, p. 8 (in key), p. 12.—Ely, Bull. Bishop

Mus., Honolulu, No. 176, 1942, p. 6.

—

Moore, The individual in its simpler forms, 1945, p. 77.

—

Le Danois, Les profundeurs de la mer, Paris, 1948, p. 77.—Cu^not, in Grass6, Traite de

Zoologie, vol. 11, 1948, p. 30, p. 32 (pseudomonoeyclic), pp. 35, 39, 40 (nervous system), pp. 45,

50, 52, 54, 55, 57, 71.

—

Dawtdoff in Grassd, Traitd de zoologie, Paris, vol. 11, 1948, p. 315

Oa'rva), pp. 316, 355, figs. 322, 323 (gastrula), 359. 395.—Thorson, Biol. Reviews, Cambridge,

vol. 25, 1950, p. 11.—MoRTENSEN, in Braestrup, Vort Lands Dyreliv, Copenhagen, vol. 2, 1950,

p. 134, fig.

—

Redfield, Marine fouling and its prevention, Annapolis, 1952, p. 154, fig. G, p.

155.

—

Lowndes, Ann. Mag. Nat. Hist., ser. 12, vol. 6, 1953, p. 623 (impossibility of weighing a

single specimen accurately; only swimming British echinoderm).

—

Hyman, The invertebrates,

vol. 4, Echinodermata, 1955, p. 48 (gland cells in genital pinnules), p. 65 (coelomocytes), p. 95

(genus now reduced to seven species); figs. 23D-G (caly.x), 24E (proximal part of arm), 25B-H

(anatomy etc.), 27 (water vascular and digestive systems) and 34 (pentacrinoid), p. 100 (habits),

p. Ill (regeneration of visceral mass), p. 117 (parasites), fig. 41 (positions of arms).

—

Tortonese,

Bull. Stat. Aquic. Pfiche, Castiglione, new ser., No. 7, 1955, pp. 203-209.—Gisl£n, Atlantide

Rep., No. 3, 1955, pp. 83, 87-91 (moroccana and hvpfcri both synonyms of diihenii).

Aleclo (part) Leach, Zool. Misc., vol. 2, 1815, p. 61.—[Bosc], Nouveau Dictionnaire d'Histoire

Naturelle, vol. 1, 1816, p. 298.—Miller, Natural history of the Crinoidea, 1821, pp. 2, 45, 128.

—

Lamouroux, Encyclop^die mfthodiquc, vol. 2, 1824, p. 204.

—

Leach, Zool. Journ., vol. 1, 1825,

p. 589.—CcviER, Le rfegne animal, vol. 3, 1830, p. 228.

—

Latreille, Cuvier's Animal Kingdom,

vol. 4, 1S31, p. 333.

—

Lecckart, Zeitschr. organ. Physik, vol. 3, 1833, p. 385.

—

Griffith, Cuvier's

Animal Kingdom, 1835, p. ex.

—

[Angnymocs], Penny Encyclopedia, vol. 7, 1837, p. 390.

—

J. Mt'LLER, Monatsb. Preuss. Akad. Wiss., 1841, p. 182; Arch. Naturg., 1841, vol. 1, p. 139;

Abh. Preuss. Akad. Wiss. for 1841, 1843, pp. 178, 203; Arch. Naturg., 1843, vol. 1, p. 131.—
[Gervais], Dictionnaire universel d'histoire naturelle, vol. 4, 1844, p. 130.

—

Philippi, Neues

Jahrb. Min., 1844, p. 540.

—

Berthold, Lehrb. Zool., 1845, p. 528.

—

Duben and Koben, Kungl.

Svensk. Vet.-Akad. Ilandl. for 1844, 1846, p. 229.

—

Bronn, Index palaeontologicus, 1849, p. 183.

—

J. MtJLLER, Abh. Preuss. Akad. Wiss. for 1847, 1849, p. 238.—LCtken, Vid. Mcdd. Nat. Foren.

K0benhavn, 1857, pp. 55, 76.

—

Bronn, Die Klassen und Ordnungcn der Strahlenthiere, 1860,

p. 191.—M. Sars, Oversigt af Norges Echinodermer, 1861, p. 1.—Dujardin and Hcp^, Histoire

naturelle des zoophytes, Echinodfermes, 1862, p. 192.

—

Gerstaecker, in Carus, Handbuch der

Zoologie, vol. 2, 1863, p. 515.—LOtken, Vid. Medd. Nat. Foren. Kobenhavn, 18C4, p. 213.—
E. C. and A. Aoassiz, Seaside studies in natural history, Boston, 1865, [also 1871] p. 121.

—

W. B. Carpenter, Phil. Trans. Roy. Soc, vol. 156, 1866, pp. 673, 682.—[Knight], Natural

History, or second division of the English Encyclop., vol. 2, 1867, p. 97.

—

Lijtken, Vid. Medd.
Nat. Foren. K0benhavn, 1869, p. 161.—P. H. Carpenter, Journ. Linn. Soc. (Zool.), vol. 13, 1877,

p. 440.

—

LUtken, Dyrerigct, 1878, p. 332.—P. H. Carpenter, Trans. Linn. Soc. (Zool.), ser. 2,

vol. 2, 1879, pp. 4, 12; Journ. Linn. Soc. (Zool.), vol. 15, 1880, p. 189; Phil. Trans. Roy. Soc,
vol. 174, for 1883, 1884, pp. 919, 923; Bijdr. Dierkunde, vol. 13, 1886, p. 3, footnote.—Perrier,
Nouv. Arch. Mus. Hist. Nat., Paris, ser. 2, vol. 9, 1886, p. 79; Mdmoire sur I'organisation et le

developpement de la comatule de la Mifditerrante, 1886, p. 31.

—

Norman, Ann. Mag. Nat. Hist.,

8er. 6, vol. 7, 1891, p. 387.—A. H. Clark, Proc. U.S. Nat. Mus., vol. 34, 1908, p. 449; vol. 36,

1909, p. 494; Crinoida of the Indian Ocean, 1912, p. 2.
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Euryale (part) Oken, Lehrb. Naturg., Leipzig and Jena, pt. 3, 1815, p. 356.

Ophiura (part) Oken, Lehrb. Naturg., Leipzig and Jena, pt. 3, 1815, p. 356.

Comatula (part) Lamarck, Histoire naturelle des animaux sans vertfebres, vol. 2, 1816, p. 530.

Miller, Natural history of the Crinoidea, 1821, pp. 128-133.

—

Berthold, Latreille's Natiirliche

Familien des Thierreichs, 1827, p. 543.

—

Eichwald, Zoologia specialis, 1829, p. 226.

—

Leuckart,
Zeitschr. organ. Physik, vol. 3, 1833, pp. 375-390.—L. Aoassiz, Mom. Soc. Sci. Nat. Ncuchatel,
vol. 1, for 1835, 1836, p. 193.

—

Forbes, History of British starfishes, 1841, p. 5.

—

Austin and
Austin, Ann. Mag. Nat. Hist., vol. 10, 1842, p. 110.—L. Agassiz, Ann. Mag. Nat. Hist., vol. 9,

1842, p. 297.

—

Gravenhorst, Vergleiehende zoologia, Breslau, 1843, p. 42.

—

Berthold, Lehrb.
Zool., 1845, p. 528.

—

Akerman, First book of natural history, 1840, p. 237.

—

Gistel, Naturg.
Thierreichs, 1848, p. 170.

—

Leuckart, Morphologic der wirbellosen Thiere, 1848, p. 42.

—

Forbes, Rep. British Assoc, for 1850, 1851, p. 198.

—

Austin, Ann. Mag. Nat. Hist., ser. 2, vol. 8,

1851, p. 285.

—

Huxley, Ann. Mag. Nat. Hist., ser. 2, vol. 8, No. 43, July 1851, p. 13.

—

Betrich,
Abh. Akad. Wiss., Berlin, for 1857, 1858, p. 11.—W. B. Carpenter, Zoology, 1858, pp. 469-472.

—

Baird, Dictionary of natural history, 1860, p. 160.

—

Bronn, Die Klassen und Ordnungen der
Strahlenthiere, 1860, p. 196.—L. Agassiz and Gould, Principles of zoology, 1862, pp. 179, 180.

—

Dujardin and Hup£, Histoire naturelle des zoophytes, fichinodfermes, 1862, p. 192.

—

Bradt,
The intellectual observer, vol. 4, November 1863, p. 251.

—

Carus, Handbuch der Zoologie, vol. 2,

1863, pp. 513, 515.—E. C. and A. Agassiz, Seaside studies in natural history, Boston, 1865 [also

1871], p. 120.—Wyville Thomson, Phil. Trans. Roy. Soc, vol. 155, 1865, p. 515.—W. B. Carpen-
ter, Phil. Trans. Roy. Soc, vol. 156, 1866, pp. 673, 678, 684, 685, 687.—Glaus, Grundziige der
Zoologie, 1868, p. 104.

—

Meek and Worthen, Amer. Journ. Sci., ser. 2, vol. 48, 1869, pp. 27,

33, 34; Canadian Nat., new ser., vol. 4, 1869, p. 438.—M. Sars, Forh. Skand. naturf. M0de
Christiania, for 1868, 1869, p. hii.

—

Grimm, Bull. Acad. Sci. St. Petersburg, vol. 17, 1872, pp.
3-9.

—

Baudelot, Arch. Zool. E.xp. Gi5n., vol. 1, 1872, p. 185.

—

Chapman, Evolution of hfe,

Philadelphia, 1873, pp. 42, 112; figs. 42, 43, opposite p. 40.—A. Agassiz, Illustrated Catalogue

of the Museum of Comparative Zoology, No. 7, 1874, p. 756.

—

Claus, Grundziige der Zoologie,

1876, p. 275.

—

Goette, Arch, mikros. Anat., vol. 12, 1876, pp. 583-648.

—

Zittel, Handbuch
der Palaeontologie, vol. 1, 1876, p. 317.

—

Koch, Grundriss der Zoologie, 1878, p. 54.—P. H. Car-
penter, Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 1879, pp. 4, 12, 32.

—

Packard, Zoology, 1879,

p. 101.

—

Wachsmuth and Springer, Proc Acad. Nat. Sci. Philadelphia, 1879, pp. 239, 244

(16, 21 of separates).—P. H. Carpenter, Journ. Linn. Soc. (Zool.), vol. 15, 1880, p. 189; Quart.

Journ. Micr. Sci., new ser., vol. 24, 1884, p. 22.

—

Sladen, Quart. Journ. Micr. Sci., new ser.,

vol. 24, 1884, p. 27.

—

Claus and Sedgwick, Elementary text book of zoology, vol. 1, 1885, p. 286.

—

Perrier, M^moire sur I'organisation et le developpement de la comatule de la Mdditerrande,

1886, p. 31.—RoLLESTON and Jackson, Forms of animal life, 1888, p. 575.

—

Burt, Phil. Trans.

Roy. Soc, sect. B, vol. 179, for 1888, 1889, p. 296.—Neumatr, Die Stiimme des Thierreiches,

vol. 1, 1889, pp. 353, 429, 495, 497, 498.—Bather, Ann. Mag. Nat. Hist., ser. 6, vol. 5, 1890,

pp. 307, 313.—Greenwood, Biol. Centralbl., vol. 11, No. 17, Sept. 1, 1891, pp. 534-538.—

A. Agassiz, Mem. Mus. Comp. Zool., vol. 17, No. 2, 1892, p. 16.

—

Seeliger, Zool. Jahrb., Anat.

Ontog., vol. 6, 1892, p. 181.

—

Hurst, Natural science, vol. 2, No. 13, March 1893, p. 199.

—

Keller, Das Leben des Meeres, Leipzig, 1895, pp. 123, 422, 425, 438.

—

Claus, Lehrb. Zool.,

1897, pp. 318, 320.

—

Kingsley, Elements of comparative zoology, 1897, p. 295.—Bather,
Natural science, vol. 12, 1898, p. 341.

—

Emery, Compendio Zool., 1899, p. 218.

—

Bather, in

Lankester, A treatise on zoology, pt. 3, Echinoderma, 1900, p. 195.

—

Arnold, The Sea-beach

at ebb tide, 1901, p. 234.

—

Huxley, Anatomy of invertebrated animals, 1901, p. 500.—A. H.

Clark, Proc. U.S. Nat. Mus., vol. 34, 1908, p. 506.—Cotronei, Arch. Zool. Ital., vol. 5, 1912,

p. 42.

—

Apstein, Sitz. Ges. Nat. Freunde, Berlin, No. 5, May 1915, p. 129.

—

Schuchert, U.S.

Nat. Mus. Bull. 88, 1915, p. 48.

—

Koehler, Faune de France, Echinodermes, 1, 1921, p. 193.

Comatule L.\treille, Families naturelles du rfegne animal, 1825, p. 534.

—

Boitard, Manuel d'histoire

naturelle, vol. 2, 1827, p. 503.

—

Milne-Edwards, Elemens de zoologie, 1834, p. 1039.

—

Dareste,

Ann. Sci. Nat., Zool., ser. 4, vol. 1, 1854, p. 170.

—

Perrier, Compt. Rend. Acad. Sci., vol. 97,

1883, p. 187; vol. 98, 1884, pp. 444, 448; vol. 100, No. 7, 1885, p. 431; vol. 104, 1887, p. 180;

Le transformisme, 1888, p. 156, fig. 30, A-C; Miss. Sci. Cap Horn, 1882-1883, vol. 6, zool.,

3ieme partie, 1891, p. K. 25 (fixation compared with that of marsupial starfishes).—RotJLE,
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Embryologio comparte, 1894, p. 725; fig. 717, p. 728; figs. 718-723, p. 733; figs. 724-727; 2 figures

in frontispiece.

Encrinus (part) Eiciiwald, Zoologia specialis, 1829, p. 224.

Peniacrinus (part) J. V. Thompson, A memoir on the Pentacrinus curopaeus, 1827, p. 1.

Ilibcrnula Fleming, History of British animals, 1828, p. 494.

—

Lamarck, Ilistoire naturelle des

aniraaux sans vertfebrcs, ed. 2, vol. 3, 1840, p. 208.

—

[Gervais], Dictionnaire universel d'histoire

naturelle, vol. 4, 1844, p. 130.—W. B. Carpenter, Phil. Trans. Roy. Soc, vol. 156, 1866, p. 697.

Akcla Heusinoer, Zeitschr. organ. Physik, vol. 3, 1829, p. 477, footnote.

Phytocrinus de Blainvillb, Diet. Sci. Nat., vol. 60, 1830, p. 235.

—

[Gervais], Diet. hist. Nat., vol. 3,

1835, p. 50.—DB Blainville, Manuel d'actinologie, 1834, 1836, p. 255.—L. Agassiz, Mem. Soc.

Sci. Nat. Neuchatel, vol. 1, for 1835, 1836, p. 194.

—

Lamarck, Ilistoire naturelle des animaux sans

vertfebres, ed. 2, vol. 2, 1836, p. 654; ed. 3, vol. 1, 1837, p. 387; ed. 2, vol. 3, 1840, p. 208.—Forbes,

History of British starfishes, 1841, p. 12.—J. MtJLLER, Abh. Preuss. Akad. Wiss. for 1841, 1843,

p. 182.

—

[Gervais], Dictionnaire universel d'histoire naturelle, vol. 4, 1844, p. 130; vol. 5, p. 307;

vol. 9, p. 570; vol. 10, 1847, p. 130.—Gistel, Xaturg. Thierreichs, 1848, p. 177.—Bronn, Die

Klassen und Ordnungen der Strahlenthiere, 1860, pp. 192, 221.

—

Dujardin and Hupfi, Histoire

naturelle des zoophytes, Echinodfermes, 1862, p. 196.

—

Lutken, Vid. Medd. Nat. Foren. K0ben-
havn, 1864, p. 213, footnote.—W. B. Carpenter, Phil. Trans. Roy. Soc, vol. 156, 1866, p.

686.

—

[Knight], Natural history, or second division of the English Encyclop., vol. 2, 1867, p. 528.

Hybernula de Blainville, Diet. Sci. Nat., vol. 60, 1830, p. 238; Manuel d'actinologie for 1834, 1836,

p. 256.

Comalata Brown, The zoologist's text-book, 1833, p. 549.

Ganymeda J. E. Gray, Proc. Zool. Soc. London, 1834, pt. 2, No. 14, p. 15.—L. Agassiz, Mem. Soc.

Sci. Nat. Neuchatel, vol. 1, for 1835, 1836, p. 194.

—

Dujardin, in Deshayes and Milne-Edwards,
Lamarck, Histoire naturelle des animaux sans vertfebres, ed. 3, vol. 1, 1837, p. 472.—L. Agassiz,

Mem. Soc. Sci. Nat. Neuchatel, vol. 2, 1839, p. 15.

—

Lamarck, Histoire naturelle des animaux
sans vertfebres, ed. 2, vol. 3, 1840, p. 213.

—

[Gervais], Dictionnaire universel d'histoire naturelle,

vol. 4, 1844, p. 130.

—

Bronn, Index palaeontologicus, 1849, p. 182.

—

de Koninck and le Hon,
M6ra. Acad. Roy. Belgique, 1854, p. 46.

—

Dujardin and Hup£, Histoire naturelle des zoophytes,

Echinodfermes, 1862, p. 214.

Gynameda J. E. Gray, .\nn. Mag. Nat. Hist., vol. 6, 1841, p. 158; List of British animals in the British

Museum, pt. 1, Centroniae or radiated animals, 1848, p. 28.

Comalulen Frey and Leuckart, Lehrbuch der Anatomic der wirbellosen Thiere, 1847, pp. 500, 501.

Comaiula (Aleclo) J. MiJller, Abh. Preuss. Akad. Wiss. for 1847, 1849, p. 246.

Decacnemos Bronn, Die Klassen und Ordnungen der Strahlenthiere, 1860, p. 191.

—

Dujardin and
Hup£, Histoire naturelle des zoophytes, fichinodfermes, 1862, p. 193.

Decameros Dujardin and Hupfi, Histoire naturelle des zoophytes, Echinod&rmes, 1862, p. 192.

—

P. H. Carpenter, Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 1879, p. 14; Journ. Linn. Soc. (Zool ),

vol. 15, 1880, p. 189.

Astrophyton (part) McIntosh, Proc. Roy. Soc. Edinburgh, vol. 5, 1866, p. 609.

Antedon (Comatula) Huxley, Medical Times and Gazette, Aug. 14, 1875, p. 173.

Comaiula {Anledon) P. H. Carpenter, Nature, vol. 15, 1877, p. 197.

Comatula (Anthedon) Stebbinq, Nature, vol. 15, 1877, p. 366.

Anthedon Stebbino, Nature, vol. 15, 1877, p. 366.—P. H. Carpenter, Ann. Mag. Nat. Hist., ser. 5,
vol. 19, 1887, pp. 19, 22.—Hartlaub, Nova Acta Acad. German., vol. 58, No. 1, 1891, p. 11.—
Minckert, Zool. Anz., vol. 28, 1905, p. 491.

IKalUspongia Wright, Proc. Roy. Irish Acad., ser. 2, vol. 2, 1877, p. 754.

Crinoiden Haekel, Zeitschr. wiss. Zool., vol. 30, 1878, Suppl., p. 424.—Grebfp, Arch. Naturg., Jahrg.
46, 1880, vol. 1, pp. 100, 101.—Hamann, Zeitschr. wiss. Zool., vol. 46, Heft 1, Nov. 25, 1887,
p. 80; Nachr. Gcs. Gottingen, March 1888, p. 127; Morphol. Jahrb., vol. 15, 1889, Heft 2, p. 2.—
Semon, Morphol. Jahrb., vol. 15, Heft 2, Oct. 4, 1889.—BijTSCHLi, Zeitsclu-. wiss. Zool., vol. 53, Suppl.,
1892, p. 137.—Lang, Actes Soc. helvetique Sci. Nat., 77 sess., 1894, p. 98; Compt Rend Soc
helvetique (Schaffhouse, 1894), 1894, p. 92.

Decacnemus P. H. Carpenter, Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 1879, p. 2; Journ Linn Soc
(Zool.), vol. 15, 1880, p. 189.
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Crinoideen Tratjtschold, Bull. Soc. Imp. Naturalistes Moscow, vol. 57, for 1882, 1883, p. 201.
LuDwiG, Zool. Centralbl., vol. 1, No. IG, Sept. 24, 1891, p. 633.

Crinoid Nachtkieb, Johns Hopkins Univ. Circulars, vol. 4, No. 38, 1885, p. 68.—Bell, Ann.
Mag. Nat. Hist., ser. 6, vol. 8, 1891, p. 207.—MacBride, Nature, vol. 58, 1898, p. 427;
vol. 108, 1921, p. 530.

—

Bather, Nature, vol. 108, 1921, p. 460; p. 530.
CrinoTdes R. Perkier, Le naturaliste, ser. 2, No. 61, Sept. 15, 1889, p. 214.—Chatin, Organes de

relation chez les iuvert^brds, 1894, pp. 49, 106, 122.

Commalula Lo Bianco, An. Soc. Espanola Stor. Nat., vol. 20, pt. 3, Dee. 31, 1891, p. 303.
Crinoidaen BtJTscHLi, Zeitschr. wiss. Zool., vol. 53, Suppl., 1892, p. 135.

Rhizocrinus Mark and Woodworth, Text book of the embryology of the invertebrates, 1895, p. 453
(editorial error).—F. A. B[ather]., Natural science, vol. 8, No. 51, May 1896, p. 345 (correction
of preceding).

Coraatulidcn Haeckel, Systematische Phylogenie der wirbellosen Thiere (Invertebrata), Theil 2
1896, p. 472.

Crinoidi Russo, Bol. Soc. Nat. Napoli, ser. 1, vol. 10, 1896, p. 32; Monitore Zool. Ital., vol. 13, suppl.,
December 1902, pp. 54-58.—Lang, Atti Soc. Elvetica Sci. Nat., Adunata in Locarno, 86ma sess'

1904, p. 105.

Comaiuea Claus, Lehrb. Zool., 1897, p. 320.

Comatulides Roule, Anatomie comparee, vol. 2, 1898, p. 1246.

Antedonid Bather, Geol. Mag., new ser., Dec. 4, vol. 5, 1898, p. 319; in Wachsmuth and Springer's
Monograph on crinoids, 1899, p. 319.

Antedon Vallentin, Journ. Roy. Inst. Cornwall, Truro, vol. 13, pt. 3, 1897 (May 1898), p. 260.
Antcden Przibram, Biol. Centralbl., vol. 20, No. 15, Aug. 1, 1900, p. 526.

Compsomelra A. H. Clark, Proc. Biol. Soc. Washington, vol. 21, 1908, p. 131 (type Antedon loveni
Bell, 1882= ^. pumila Bell, 1884), p. 136 (referred to the Antedonidae) ; Proc. U.S. Nat. Mus.,
vol. 34, 1908, p. 211 (referred to the Antedonidae, restricted); Amer. Nat., vol. 42, No. 500, 1908,

p. 541 (known only from the Indo-Pacific-Japanese area); No. 503, p. 724 (color); Geogr. Journ.,

vol. 32, No. 6, 1908, p. 602 (characteristic of the Indo-Pacific-Japanese region) ; Proc. Biol. Soc.
Washington, vol. 22, 1909, p. 176 (referred to the Antedoninae) ; Proc. U.S. Nat. Mus., vol. 40,

1911, p. 652 (no infrabasals in the young); Mem. Australian Mus., vol. 4, 1911, p. 731 (in key),

p. 735 (key to Australian species), p. 789 (original reference; characters; range); Crinoids of the
Indian Ocean, 1912, p. 10 (occurs in the Hawaiian Is.), p. 11 (absent from the west coast of the
Malay peninsula, the Andamans, and from further west), p. 25 (range), p. 63 (in key), p. 229
(original reference; type); in Springer and Clark, Zittel-Eastman's Paleontology, 1913, p. 237
(in the Antedoninae); Die Crinoiden der Antarktis, 1915, p. 168 (range); Journ. Washington
Acad. Sci., vol. 7, 1917, No. 5, p. 127 (referred to the Antedonin.ae) ; No. 16, p. 605 (in key; range)

;

Unstalked crinoids of the Siboga-Exped., 1918, p. viii (three tropical species discovered by the
Siboga), p. 197 (in key; range), p. 204 (key to the included species).

—

Gisl£n, Nova Acta Reg.
Soc. Sci. Upsaliensis, ser. 4, vol. 5, No. 6, 1922, p. 124.—H. L. Clark, Rec. South Australian
Mus., vol. 3, No. 4, 1928, p. 369.

—

Ekman, Tiergeographie des Meeres, 1935, p. 283.—Morten-
sen, Kongl. Danske Vid. Selsk. Skr., naturv. mathem., ser. 9, vol. 7, No. 1, 1937, p. 63 (larva

compared with that of Lampromdra klunzingeri).—A. H. Clark, Mem. Soc. Cubana Hist. Nat.,

vol. 14, No. 2, 1940, p. 139.

—

Cotton and Godfrey, Rec. South AustraUan Mus., vol. 7, 1942,

p. 232.—H. L. Clark, Echinoderm fauna of Australia, 1946, p. 60 (in key; distribution; key to

Australian species).

—

Dawtdoff, in Grass6, Trait6 de zoologie, vol. 11, 1948, pp. 315, 355,358
(larva).

—

Gi-SLen, Atlantide Rep., No. 3, 1955, p. 87 (Coinpsometra synonymous with Antedon)

.

Decacnimos Bather, Ann. Mag. Nat. Hist., ser. 8, vol. 4, 1909, p. 39.

—

Springer, Proc. U. S. Nat.
Mus., vol. 36, 1909, p. 183.

Repomeira A. H. Clark, John Murray Exped. 1933-34, Sci. Reports, vol. 4, No. 4, 1937, p. 93 (diag-

nosis, type species R. arabica sp. nov.).

Diagnosis.—A genus of Antedoninae in which P3 resembles the succeeding pinnules

and bears a gonad; P2 is usually about half as long as Pi and resembles P3, and may or

may not bear a gonad; sometunes P2 resembles Pi, when that pinnule is composed of

more than 25 segments, but then it is always less than two-thirds as long with less

than four-fifths as many segments.
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Type species.—Antedon gorgonia de FreminviUe, 1811, a synonjin of A. bifida

(seo p. 127).

Geographical range.—From Iceland and about lat. 70° N. in Norwa}' to the West

Indies, Rio de Janeiro, the Gulf of Guinea and the Mediterranean, also from the Arabian

sea to the East Indian region, China and Japan, and the coasts of Australia.

Bathijmetrical range.— From tide pools and floating objects down to 932 meters;

but most abundant between 15 and 150 meters.

Specific interrelationships within the genus.—Llhuyd (1699) noted that if Columna's

form were really different from his Decempeda cornuhiensium the differences were

very slight.

Linck (1733) recognized three species in his AcKaKi'T^/ios, which is the exact equiva-

lent of Antedon, namely crocea (based on the Crocea zajjarana Neapolitanorum of Co-

lumna, often a foot in diameter), rosacea (which he figures, based on the Decempeda

cornuhiensium of Llhuyd, distinguished by its smaller size, from 6 to 7 inches in diam-

eter), and barbata (wliich he also figures, Ihefimbriaia of Barrelier, whose description

he quotes).

Linnaeus (1758) placed all the comatulids with the other brachiate echinoderms

in the genus Asterias, and evidently intended to designate by the name of Asterias

peclinnta all the species now included in Antedon. But the specimen which he had
before him, and which he thought was the same form as those described by Llhuj'd,

Columna, and Barrelier, came from the Indian Ocean, which he mentions as the habitat,

and is an example of the species now called Comaiula pectinata.

Pennant (1777) recognized two British species: bifida (based upon the rosacea of

Linck, which itself was based upon the Decempeda cornubiensium of Llhuyd); and
decacnemus, from the western coasts of Scotland, which he considered the same as

Linck's barbata, the fimbriata of Barrelier.

Fleming (1828), following Pennant, also recognized two British species: rosacea,

the equivalent of Linck's rosacea; and Pennant's bifida, which he described as having
30 cirri, and barbata, which is the same as Linck's barbata (or so assumed by him) and
Pennant's decacnemus, \vith only 10 cirri.

Dujardin in 1837 recognized two species: mediterranea (including rosacea Linck,

bifida Pennant, fimbriata Miller, and rosacea de Blainville), and barbata (including

barbata Linck, decaoeros [sic] Pennant, and pectinata Adams) ; he also mentions Comaiula
decacnemos as the adult of Pentacrinus europaeus, evidently adopting inadvertently the
name used by J. V. Thompson.

The Scandinavian form of this genus, which when first discovered had been
considered as identical with the Mediterranean form, was described as a distinct species

under the name [Alccto] petasus by Diiben and Koren in 1846.

In his monograph J. Muller (1849) admitted three species in the genus Antedon
as now understood: mediterranea, petasus and milleri, the last being the equivalent of the
Comatida fimbriata described by J. S. Miller m 1821, which is not the Comatula fimbriata
of Lamarck, 1816.

In his earUer work Edward Forbes (1841) had considered the British animal
identical with the Mediterranean and Scandinavian, recognizing only the single species
which he called rosacea; but in his last contribution (1851) he hsts petasus and europaea
in addition, and gives various localities on the Scottish coast as mhabited by a new
species which he did not name. But in Forbes and Godwin-Austen's account of the
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milleri

Perisorae of the disk with scattered warts,

supported by groups of diverging spicules.

Centrodorsal uniformly convex, and entirely

covered with cirri.

natural history of the European seas pubhshed after his death all these forms are again
united under the name rosacea.

Dujardin in 1862 recognized petasus, from the coasts of Norway, and mediterranea,
from the Mediterranean and the western coasts of Europe which are warmed by the
Gulf Stream.

Two British species were admitted by Norman (1865) on the authority of Sir

Wyville Thomson; the characters of these were given as follows:

rosaceus

Perisome of the disk naked, or with scattered

tubercles containing groups of radiating

calcareous spicules.

Centrodorsal convex, flattened at the apex,

its sides covered with cirri, but the central

flattened portion, of greater or lesser extent,

naked.

Cirri with 14-18 short segments, the longest

but little longer than broad; terminal claw

sharp and curved; penultimate segment with a

short pointed opposing tubercle, which is not

developed into a claw.

Proximal pair of pinnules at least twice as

long as those succeeding.

Ovaries short and rounded.

Usually, when mature, without any trace of

interradial plates; frequently, however, with

groups of usually 3 perisomic interradial

plates in the spaces between the IBr axillaries.

Crimson, scarlet, or mottled.

Average diameter iyi inches.

W. B. Carpenter wrote (1866) that none of these characters seemed to him sufficient

for the differentiation of the two species to which they are respectively assigned, save

the form of the ovaries which, as he was assured by Wyville Thomson, constitute a

strongly marked feature in each, and is not Uable to gradational variations hke size,

color, the form and relative abundance of the perisomic plates, or to vai'iations connected

with grade of development. He was in doubt as to the proper disposition of the various

forms which from time to time had been distinguished. Regarding these he says that

he is not able to speak with the positiveness he coidd desire, since his investigations,

though prosecuted over a considerable geographical range, had not yet satisfied him
as to the limits of variation within this species. In this, as in many sunllar cases, points

of difference which seem extremely well marked when the most divergent examples

from remote localities are compared are foimd to present gradational modifications

which go far to destroy their value as specific characters when a sufficiently large

number of examples from intermediate localities are examined.

He remarks that this will be found especially to be the case with those which rest

on degree of development. Thus he can attach little value to the flattening of the

centrodorsal in one form and its convexity in another, or to the nakedness of the flat-

tened portion in the former while the whole surface is covered with cutI in the latter,

when he finds that in the early stage of both the centrodorsal is uniformly convex and

entirely covered with cirri so that young specimens of the two could not be differen-

Cirri with 15-18 segments, the longest half

again as long as broad; terminal claw curved
and acute; no trace of an opposing spine.

Proximal pinnules greatly longer than those

succeeding them.

Ovaries long and narrow, extending over more
than half the length of the pinnules.

Groups of interradial plates occupying the

spaces between the IBr axillaries.

Rich brown or reddish tawny.

Average diameter 11 inches.
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tisiti'd. Nor can he adopt as characters of specific value siicli variations in the number

of the cirri, the number of their segments, the proportion of the length of these segments

to their breadth, and the form of the terminal claw as he occasionally meets with

among the cu-ri of specimens from the same locality resembling each other in all other

respects, the shedding and renewal of these cirri continuing, in his opinion, through the

whole life of the animal, and the several cirri of the same individual often presenting

very marked differences in size and in proportions. Even a character which in the

first instance appeared so definite as the presence of interradial plates in one form (as

in J. S. ^HUct's fimbriata) and their entire absence in another (rosacea of Fleming and

Forbes, decamcros of Gray, and rosaceiis of Norman and Wyville Thomson and as

understood by himself) he finds has proved unreliable.

Thus he is led to suspect that the range of variation m this genus is very wide, and

that the more extended the comparison of specimens from different localities and from

different depths, the more reason there will appear for assigning only a varietal rank to

several of what are at present accounted different species.

His disposition of the described species is as follows

:

The rosacea of Linck (the Decempeda cornubiensium of Llhuj'd) : There can be no
reasonable doubt that this is identical with the form from Arran.

The barbata of Linck {{he Jimbriata of Barrelicr) : This he is disposed to consider,

\vith Edward Forbes, as specifically identical with rosacea, although Fleming, Lamarck
(in the second edition) and de Blainville rank it as distinct.

The crocea of Linck (the Crocea za^arana Neapolitanorum of Colunma) : He says

that it is impossible to say with certainty whether this is anything more than a larger

form of rosacea, and it may not improbably be the Antedon milleri of Norman and
Wyville Thomson.

The bifida and decacnemos of Pennant, and Adams' Asterias pectinaia, he considers,

with Forbes, as belonging to the same specific type as Linck's crocea, though Lamarck
identified Pennant's decacnemos and Adams' Asterias pectinata with barbaia {Comatida
barbata as given by him).

The europaea of Leach he says is undoubtedly the same as rosacea.

The mediterranea of Lamarck is unquestionably the same as rosacea.

The milleri of J. Miiller {ihefimbriala of J. S. Miller renamed) is scarcely anything
else than the variety of rosacea which is characterized by the presence of interradial
plates; it is probably identical with the milleri of Norman and Wyville Thomson.

The adeonae of Delle Chiaje (not of Lamarck) he is disposed to identify with
rosacea.

The petasm of Diibcn and Koren is probably identical with rosacea.

Summing up, he gives as undoubted synonyms the following:

rosacea Linck

bifida Pennant
decacnemos Pennant
pectinaia Adams
europaea Leach

and lists with a mark of interrogation

:

mediterranea Lamarck
rosacea Fleming

decacnemos J. X. Thompson
petasus Diiben and Koren
decameros Gray

barbata Linck
barbata Lamarck

milleri J. Miiller

fimhriala 3. S. Miller

adeonae Delle Chiaje
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Also in 1S66 Bohlsche described Antedon diibenii from Rio de Janeiro. This name
is now emended to duebeni imder the rules of nomenclatm-e.

P. H. Carpenter in 1879 considered the British and the Mediterranean Antedons
as specifically identical, but conceded the existence of local varieties. Thus he says
that Columna's Croeea zajffarana Neapolitanorum, the crocea of Linck, is the Ncapohtan
variety, the fimhriata of Barrelier, or the barbata of Linck, another variety from the
mouth of the Tiber, and the Decempeda cornvbiensium, or the rosacea of Linck, the
variety found at Cornwall.

In 18S1 he again discussed the interrelationships of the species of Antedon. Of
Antedon milleri, recognized by Wyville Thomson and by Norman, he says that the
chief distinction between it and A. rosacea is in the length of the ovaries, which are

short and rounded in A. rosacea but long in A. milleri, extending over more than half the

length of the pinnules as in Heliometra glacialis.

He had examined a few specimens of milleri, and was inclined to think the dis-

tinction a good one, and that others were correlated with it. So far as he could see

at the time the common Mediterranean form is that with the long ovaries ; but a very
few specimens with short ovaries were obtained by the Porcupine in the Bay of Bizerta

and on the Skerki Bank.

Antedon petasus he finds entirely distinct from A. rosacea, with more numerous
citTi composed of slight!}^ longer segments, and more cjuadrate axillaries, longer brachi-

als, and more nearly equal Pi and P^.

In the Challenger report (1888) he designates mediterranea as a sjmonym of rosacea,

while he admits as distinct from the latter dubeni and petasus, as well as milleri; but

he says "I have no doubt whatever that some of the following are not good species,

Antedon dubeni, * * * Antedon milleri, Antedon petasus and Antedon rosacea."

His last discussion of the question appeared in 1891. Here he wi'ote that speci-

mens from Madeira are unquestionably identical with those from Brazil; but he found

great difficulty in maldng up his mind as to whether the numerous varieties ranging

from the Faroe Channel to Madeira, or even further, should all be referred to one

species. Such a species seemed to him to be even more variable than Tropiometra

carinata (which in his view included all the small species of Tropiometra) and Comanthus
parvicirra, which, as he admitted, is sajang a good deal; but he was inclined to think

that fiu-ther study woidd confirm his impression that all these forms represent but one

specific type, to which the following names have been applied at different times:

adeonae Delle Chiaje fimbriala Barrelier

anmilala Risso fimhriata Dujardin

barbata Linck fimhriata Miller

bicolor Delle Chiaje tgorgonia de Freminville

bifida Pennant mediterranea Lamarck
coralina Risso milleri J. Miiller

decacnemos Pennant pectinata Linn6

decameros Gray petasus Duben and Koren
dubeni Bohlsche rosacea Linck

europaea Leach

It is thus clear that he considered the genus Antedon as now restricted to include

but a single species.

In working on the embrvology of Antedon at Naples, Bury (1888) found that his

material differed in many details from that described by Wj^'illc Thomson, details

650-622—67^—10
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which could not be ascribed to differences in technique or observation, and he therefore

considered that he was deahng with a distinct varietal form, though he included both

under the same specific name.

In 1S90 Hartlaub described Aniedon hupferi from the Ivory Coast.

Seeliger (1S92), working at Trieste, found that his material differed both from that

of Bury and Barrois, and from that of Thomson, and he was inclined to consider each

form as a distinct variety of the species {rosacea).

In 1S93 Bell and in 1903 Nichols doubled the specific distinctness of milleri.

In 1908 the present author recognized three European species in the genus Antedon,

A. mediterranea, A. bifida, and A. petasus, and in 1910 he described A. adriatica. In

1914 he pubhshed a synopsis of the genus and a key to the species in which the following

forms were admitted as vaUd:

adriatica A. H. Clark mediterranea Lamarck

bifida Pennant moroccana, sp. nov.

dubenii Bohlsche petasus Diiben and Koren

hupferi Hartlaub

Dr. Th. Mortensen, in 1920 discussed the interrelationships of the species of

Antedon. At first he was inclined to consider petasus as generically distinct from adri-

atica, mediterranea, and bifida, on account of its freely discharged eggs, the hatching

of the embryo before the appearance of the ciliated bands, and because of very remark-

able differences in the enterocoele vessels and in the endoderm of the embryos. But

the adults of petasus, he finds, lend no support to such a disposition, and he suggests

that it would really seem more natural to distinguish as separate genera or subgenera

the group including adriatica and mediterranea, and that comprising the remaining

species.

Prof. Ren6 Koehler in 1921 admitted the distinctness of bifida and mediterranea,

and also recognized moroccana, although he says that it is extremely close to bifida,

and scarcely merits specific differentiation, though it might be made a variety of that

species.

[Notes by A.M.C] In 1937 Kolosvary described a new species o[ Antedon irom the

Adriatic which he named petasoides. Most of the characters upon which he distin-

guished it were such as are generally considered to be of no taxonomic significance in

determining species, as Gislen pointed out in the same year when he made petasoides

a synonjTn of adriatica. However, Kolosvary in 1938 still maintained that petasoides

is distinct, even if only as a forma of adriatica.

In 1955, after comparison of some specimens from Algeria with others from the

English Channel and Scotland, Prof. E. Tortonese came to the conclusion that moroccana
is indistinguishable from bifida.

However, Gislen in the same j^ear, after studying the Atlantide and other collec-

tions from West Africa, concluded that only a single species occurs off northwest and
West Africa and that this is not distinct from the west Atlantic duebeni. Consequently
he reduced both moroccana and hupjeri to the synonymy of the little-linown duebeni.

Gisl6n's paper was only received by me after this typescript w-as completed.
From the material available, I had concluded that two distinct forms exist in north-
west and West Africa: a more northern one with the cirri distally expanded, ranging
from just south of Cape Verde to the Azores and into the western Mediterranean,
namely moroccana, which is not more than subspecifically distinct from bifida, and a
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southern one, hupferi, from Sierra Leone round into the Gulf of Guinea, with cirri more
like those of A. petasus. I had not specidated on their relationship with duebeni beyond
commenting that, from the data available, the latter seems to have cirri of the expanded
moroccana-type.

Gislen believed that the shape of the profile of the cirri is too variable in any one
specimen to be used as a specific character and gave photographs of cirri from speci-

mens of petasus, bifida, and two from West Africa which he called diibenii, in support
of this. There is indeed some variation in the shapes of the individual cirri of each
specimen, but it is clear that the form depends on the maturity of the cirrus. The
younger, more apical (or possibly regenerated) ones are consistently less expanded
distally than the mature, peripheral ones and in Gislen's figures 1 (petasus) and 4

(which I should call hupferi) there is obviously a paedomorphic tendency with the

peripheral cirri retaining to some extent their juvenile form, unUke those of his figures 2

(bifida) and 3 (which I should call bifida moroccana). In fact I think that Gislen's

figures only support my contention that two distinct species exist off West Africa.

[1961. I have recently been able to examine some of the Atlantide specimens in

the Zoological Museimi, Copenhagen. Most of them fall into two groups: those with
relatively narrow cirri (hupferi) from stations south and east of Liberia and those with
distally widened cirri from stations to the west and north (moroccana), but I must
admit that some specimens are intermediate in this respect. However, when there

are several specimens from a single station, they all have cirri of similar shape and the

range of variation in any one area is clearly hmited.]

In an attempt to clarify the position of moroccana with regard to bifida, I measured
the median widths of the fourth segments from the base and the fourth from the tip

of mature peripheral cirri of a nimiber of specimens of Antedon. Of these, 10 from the

Azores, 3 from Goree, just south of Cape Verde (named hupferi by Mr. A. H. Clark
in 1911 before he distinguished moroccana) , and 2 from Algiers very kindly sent by
Prof. Tortonese at my request, I believe are referable to moroccana. Other specimens

measured were a number of bifida from various parts of the British Isles and 8 which

I beUeve represent hupferi, from off Sierra Leone and Ghana. The details of these are

given in tables 3 and 6 on pp. 155 and 229-230 but, to sum up, the ratio of distal to

proximal width varied in the 15 specimens of moroccana from 1.33 to 1.80:1, averaging

1.57:1 (though only the two from Algiers and one of those from Goree, all of which are

relatively small, have the value less than 1.5 :1). In 40 specimens of bifida the range was
from 1.09 to 1.67:1, averaging 1.43:1. The specimens of bifida with values over 1.5:1

were all associated with others in which the ratio is lower, there being no marked
tendency in bifida from any one locality to show a consistently high level. As for

hupferi, the range was from 1.25 to 1.50:1, averaging 1.36:1, and in none of the speci-

mens was the distal enlargement of the cirri so marked as in the adult specimens of

m,oroccana. The cirri shown in Gislen's figure 4 of a specimen (which he called diibenii)

from off Nigeria agree with those of the specimens I have called hupferi, while those

in his figm-e 3, from one taken off Portuguese Guinea, north of Sierra Leone, agree

with moroccana. I think his decision to synonymize moroccana (and hupferi) with

the west Atlantic duebeni is premature in view of the very scanty material of the

latter known at present.

It is unfortunate that Gislen gave no details of the proportions of the cirri in his

various West African specimens since he discounted this character. Despite his greater
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range of material I cannot agree with his conclusions with regard to these species. It

seems to me tlmt all the Atlantic species of Antedon tend to intergrade with one another

on tlieir geographical borderlines and much more material, particularly from the north

of Scotland, the western Mediterranean and from off Senegambia is needed to clarify

tiieir limits.

At the same time Gislim decided that the character by which Air. A. H. Clark

distinguished Compsometra from Antedon, namely the very spinous distal edges of the

pinnvdo segments in the species of Compsometra, is not sufficient to justify the retention

of two genera as it is somewhat variable in Antedon and A. bifida particxdarly may have a

similar spinous condition well developed.

Of the seven species which Mr. Clark had included in Compsometra, six, namely

loveni, incommoda, serrata, iris, longicirra and parviflora are from the Indo-West Pacific

while the seventh, nuttingi, is from deep water in the West Indies. However, nuttingi

cannot be confused with the other Atlantic species of Antedon, since, besides the depth

at wliich it is found, the cirrus segments are greatly elongated, up to five times as long

as broad, and also Pj is a genital pinnide. (In fact, the last character, together with the

apparent absence of the species from shallow water, makes me doubt whether it should

have been included in Compsometra in the first place and whether it can now be placed

in Antedon.) Compsometra longicirra, parviflora and to a lesser extent also iris, have

the cirrus segments also more or less elongated, but the remaining species have them
short and sunilar in proportions to those hitherto included in Antedon, the length not

exceeding two and a half times their width.

I had myself referred another species to Compsometra which must now be termed

Antedon, namely Repometra arabica A. H. Clark, 1937.

The genus Repometra, of which arabica was the tj^e and only species, was included

by Mr. Clark in the subfamily Thysanometrinae, on account of the short segments of

P,, but the stout cirri are quite unlike the delicate ones of the Thysanometrin species,

most of which also come from deeper water than does arabica.

A final addition to the genus Antedon is a new subspecies of A. (formerly Compso-
metra) incommoda from the Dampier Archipelago, northwest of Australia, which I am
caUing auslini. The type specimens were recorded by Mr. Clark in 1911 as "Compso-
metra sp." but in this typescript were included by hun mider the heading of C. iris.

I found that their cirri are more like those of incommoda and their centrodorsals are

much flattened, approximating m form to the discoidal ones found in the types of

incommoda from Port Philhp. Dr. H. L. Clark has recorded incommoda from Western
Australia as far north as Geraldton and it may be that his specimens are intermediate
with, or even referable to, austini.

With regard to the validity of the species of Antedon in the former sense (i.e.

excluding those of Compsometra) Mr. A. H. Clark liad a number of comments, of which
those not disproved by recent work follow here [end of notes by A.M.C.].

The two species called mediterranea and adriatica seem to stand well apart from the
others. Though when typically developed quite different from each other and easily
recognizable at a glance, they are very closely related and undoubtedly intergrade.

Antedon pctasus, so far as I have seen, exhibits relatively little variability, in marked
contrast to A. bifida, which is exceedingly variable.

Along the west coast of Scotland and in deep water in the Irish Sea a form occurs
which is scarcely, if at all, separable from true petasus. Either true petasus occurs



PAJIT 5 A MONOGRAPH OF THE EXISTING CRINOIDS 127

iinder suitable conditions for some distance southward along the coasts of Scotland and
England and in deep water in the Irish Sea, or it is merelj^ one of the numerous varieties

of bifida stabUized by the relatively uniform conditions of temperature, salinity, etc.,

imder which it hves in deep water and to the northward.

As Koehler says, moroccana is probably only a southern variety of bifida. Stunted
English specimens sometimes approach it very closely. Where the dividing line should
faU, if in fact there be one, remains to be determined.

It may well be that duebeni and moroccana are identical, as affinned by P. H.
Carpenter; they are certainly very close to each other.

History.—Linne in 1758 included the species of Antedon, together with the other
comatuhds known to him and the starfishes and ophiurans in the genus Asterias.

In 1811 de FreminviUe created the genus Antedon, the type species, A. gorgonia,

being based on a specimen which he found on the bottom of a ship at Havre. Though
this species is not now known from Ha\Te it undoubtedly occurred there in de Fremin-
viUe's day, and there is no reason whatever for considei'ing Antedon gorgonia anything
else than the species now known as bifida. Indeed Bosc wrote in 1816 that Antedon
"a pour type I'etoile rosacee de Linck, tab. 37, fig. 66, qui est la Comatule mediter-

raneene de Lamarck." But Lamarck thought otherwise, and in the same year with-

out any comment or explanation he placed A. gorgonia in the sjmonymy of Comatula
carinata, a new species which he described from Mauritius. P. H. Carpenter accepted

this determination, believing that the individual might have been brought to Havre
on the bottom of the ship, which is in the highest degree improbable.

In 1815 Dr. W. E. Leach created the genus Alecto (type species A. horrida, inde-

terminable) to which he assigned all the comatulids known to him. The forms which
he knew of, and which are now gi-ouped in Antedon, were included in his Alecto europaea.

In 1816 Lamarck erected the genus Comatula (type G. Solaris), which, like Leach's

genus Alecto, included all the comatulids with which he was acquainted.

For many years the names Alecto or Comatula, more frequently the latter, were

used to designate all comatulids, and Antedon was entirely forgotten until it was resur-

rected by Ltitken and by Norman in the 1860's, and thenceforth gradually came into

general use.

The reinstatement of the generic name Antedon raised a question as to its origin;

this was settled by Mr. T. R. R. Stebbing in 1877 who at the same time suggested

the emendation "Anthedon."

The first revision of the genus Antedon, considered as the equivalent of Alecto

or Comatula, that is, as including aU the unstalked crinoids, was published by P. H.

Carpenter in 1879. He removed from the genus all those species in which the mouth

is excentric and which have a terminal comb on the oral pinnules, placing these in

the genus Actinometra (J. MiiUer, 1841, type species A. imperialis=Comatula Solaris

Lamarck, 1816, which is the type of Comatula) and leaving in Antedon those forms

with a central mouth and no comb on the oral pinnules.

Antedon was not further restricted until 1907. Other comatulid genera were

described by Semper {Ophiocrinus, 1868) and by P. H. Carpenter {Promachocrinus,

1879; Atelecrinu^, 1881; Eudiocrinus, 1882 [replacing Ophiocrinus Semper, preoccupied];

and Thaumatocrimis, 1884), but all these were based upon new species considered as

falling bej'ond the scope of Antedon.
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In 1907 the present author restricted Antedon to practically the equivalent of

Carpenter's "Tenella group," and still further restricted it by the segregation of addi-

tional genera in 1908 and in 1914.

A few generic names, synonsnns of Antedon, have been proposed based upon

misconceptions. J. V. Thompson's Pentacrinus europaeus, described in 1827, wiiich

is the young of Antedon bifida, was made by Fleming in 1828 the type of the genus

Hibernula, for which the substitute name Pfiytocrinus was proposed by de Blainville

in 1S30. In 1834 J. E. Gray described a detached centrodorsal of Antedon bifida

under the name of Ganymeda pulcheUa, considering it as representing a new kind of

echinoderm.

Linck's generic name, dating from 1733, appeared in post-Linnean time in various

forms, Decacnemos, Decacnemm, Decacnimos, Decameros, etc., but all these are of

later date tiian Antedon.*
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of like case. A comparison of specimens of loveni, the type species of Compsometra,
with similarly small ones of Antedon bifida, the type of Antedon, shows an extraor-

dinary resemblance between the two and supports Gisl6n's proposal. The pmnule

For validation of Antedon see 1957, in Addenda (p. 835).
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segments of bijida are equally as spinous in some specimens as those of loveni and the

nimiber of segments in Pi seems to be little higher in small examples of bifida than in

loveni of similar size. A proper assessment of their relationships will have to await
another occasion when more material of loveni and of the other species formerly in-

cluded in Comj^sometra can be compared with precise details of the characters of Atlantic

species in relation to size.

KEY TO THE SPECIES OF ANTEDON

[Modified by A. M.C.]

a'. Cirrus segments not more than 18, rarely over 16.

bK Pj intermediate in length between Pi and P3, though sometimes little longer than P3; cirri

usually XL or more (western Sweden and the coast of Norway north to about 70° and
from the Faroes and south-west of Iceland; 27-326 meters) petasus (p. 130)

i)2. Pj similar in size to P3, or smaller; cirri usually about XXX, rarely exceeding XL.
c'. Pj a genital pinnule and as much as two-thirds as long as Pi (West Indies; 364-429 meters).

nuttingi (p. 143)

c'. P2 rarely a genital pinnule and not more than half as long as Pi.

d'. Cirrus segments more or less attenuate, the longest well over twice as long as their median
width.

c'. Cirri with 12-17 segments (the Moluccas to Flores; 0-95 meters) longicirra (p.l45)

e'. Cirri with not more than 12 segments.

/'. Pi with 8-11 segments; arm length up to 35 mm. but rarely known to exceed 20 mm.
(East Indies to the Bonin and Maldive Islands; 0-275 [?400] meters).

parviflora (p. 147)

p. P] with about 17 segments; arm length up to at least 45 mm. (off Malaya to Queens-
land, Australia; 0-55 meters) iris (p. 151)

d'. Cirrus segments not more than about twice as long as wide, usually shorter.

e'. Cirri relatively long, equal to about a fourth the arm length, with up to 18, usually 16,

segments, the longest about twice as long as their median width or slightly longer,

the dorsoventral expansion towards the distal end not very well marked so that

the median width of the widest segments is only about a third again that of the nar-

rowest, more proximal, ones; cirri often preserved with the outer half uncurled (Sierra

Leone to Gabon in the Gulf of Guinea; 0-120 meters) hupferi (p. 153)

e'^. Cirri short, usually equal to about a fifth the arm length, with rarely more than 16

segments, the longest usually less than twice as long as wide, the widest segments

about half to two-thirds again as wide as the narrowest ones in most specimens; cirri

usually preserved in a curled condition.

/'. Rarely more than 14 cirrus segments; from the Indo-West Pacific.

5'. Centrodorsa! discoidal, dorsal pole flat; antepenultimate cirrus segment not longer

than wide (south and west Austraha) incommoda (p. 157)

hK Dorsal pole large, the sides of the centrodorsal nearly vertical (south-east [7 to

south-west] Australia; 0-68 meters) incommoda incommoda (p. 157)

h'. Dorsal pole smaller (north-west Australia) incommoda austini (p. 162)

g2. Centrodorsal hemispherical to rounded conical, the dorsal pole more or less convex;

antepenultimate cirrus segment usually longer than wide.

hK Cirrus segments up to 15 (rarely 16).

2'. Pi with 12-28 (rarely less than 15) rather short segments, the longest about

twice as long as broad, often with markedly flared and spinous distal ends;

opposing .spine of cirri sometimes reduced (Fukien Province, China to south-

ern Japan; 0-180 meters) serrata (p. 163)

i2. Pi with 8-13 segments, the longest about three times as long as wide, moderately

flared at the distal ends; opposing spine of cirri always acute (south-east

Australia; 0-18 meters) loveni (p. 172)

h'. Cirrus segments not more than 12 (Arabian Sea; 13 meters) arabica (p. 176)

p. LTp to 18 cirrus segments, usually 14-16; from the Atlantic.
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gK Outer cirrus segments moderately expanded dorsoventrally, the median width of

the fourth from the tip being rarely more than half again the width of the fourth from

the base (British Isles, except the southern North Sea, to Portugal; 0-457 meters).

bifida bifida (p. 179)

S'. Outer cirrus segments strongly expanded, the fourth from the tip between half

again and twice as wide as the fourth from the base, rarely less.

/i'. Ccntrodorsal discoidal, the large flat dorsal pole more than half the basal di-

ameter (north-west Africa from Algeria to Senegal and Sierra Leone, the

Canaries, Madeira and the Azores and [7] from Sicily and Corsica; 0-200

meters) bifida moroccana (p. 226)

/i'. Dorsal pole of centrodorsal small, not more than half the basal diameter* (Rio

de Janeiro to the Caribbean; 0-168 meters) duebeni (p. 234)

a'. Cirrus segments 20 or more.

6'. Cirrus segments usually 20-23 (from Cape St. Vincent, Spain to the south of France, the west

coast of Italy, east to Israel, south and west to Tunisia [? Algeria]; 0-220 meters).

mediterranea (p. 236)

6'. Cirrus segments usually over 25 (northern and eastern Adriatic, eastward to the Gulf of .lEgina;

0-932 meters) adriatica (p. 258)

*[NoTE BY A.M.C.] In view of the variation in the relative size of the dorsal pole in

bifida bifida, I doubt whether this distinction of Mr. Clark's holds good. Gislen (1955)

has reduced moroccana (together with hupjeri) to the synonymy of (/-ueieni, but without

any additional information about the latter I think this must await confirmation.

ANTEDON PETASUS (DUben and Koren)

Figure 13,a

See also vol. 1, pt. 1, figs. 103 (p. 165), 280 (p. 261), pi. 1, fig. 521; pt. 2, figs. 78 (p. 53), 238 (p. 197),

281 (p. 215), 747 (p. 349), 784-786 (p. 366), pi. 56, fig. 1355.]

JAsterias peciinata Linnaeus, Museum Ludovicae Ulricae reginae Svecorum, Stockholm, 1764,

p. 716.

Comatula mediterranea (not of Lamarck, 1816) M. Sarb, Beskrivelser og Jagttagelser, Bergen, 1835,

pp. 40, 42, pi. 8, fig. I9a-g (occurrence in Norway).

—

Lovbn, Kungl. Svenska Vet.-Akad. Handl.,

for 1840, 1842, p. 121 (western Sweden; locally abundant; myzostomes); Arch. Naturg., 1842,

vol. 1, p. 314 (western Sweden; myzostomes).

—

von Ghafp, Das Genus Myzostoma, 1877, pp.
1-3 (myzostomes).

Comatula rosacea (not of Fleming, 1828) Forbes, History of British starfishes, 1841, p. xviii (Scan-

dinavia), p. 17 (Norway).

Alecto petasus DiJben and Koren, Kungl. Svenska Vet.-Akad. Handl. for 1844, 1846, p. 229, pi. 6, fig.

1 (near Fiskebackskil in Bohuslan; Egersund; Sondefjord).—LtJTKEN, Oversigt over Gronlands
Echinodermata, 1857, p. 73 (Scandinavian species), p. 81 (characteristic of the Scandinavian-
British region), p. 90 (northern), p. 107 (15-50 fms.).—M. Sars, Oversigt af Norges Echi-

nodermer, 1861, p. 1 (localities; range).—Dujardin and Hvp&, Histoire naturelle des zoophytes,
Echinodfirmes, 1862, p. 199 (listed).—W. B. Carpenter, Phil. Trans. Roy. Soc, vol. 156, 1866,

p. 697 (probably identical with rosaceus).—Mobius, Jahresb. Komm. Unters. deutsch. Meere,
No. 1, 1873, p. 149 (Arendal).—Storm, Kungl. Norske Vid. Selsk. Skr. for 1877, 1878, p. 246
(localities in Trondhjemsfjord); for 1878, 1879, p. 18 (same).—Kckenthal and Weissen-
BORN, Jenaische Zeitschr., vol. 19, 1886, p. 779 (Bognestroem).—P. H. Carpenter, Journ. Linn.
Soc. (Zool.), vol. 24, 1891, p. 69 (= rosacea).

Comatula (Alecto) petasus J. MCller, Abh. Preuss. Akad. Wiss. for 1847, 1849, p. 253 (description;
Bohusl&n).

Comatula petasus M. Sars, Bidrag til Kundskaben om Middelhavets Littoral-Fauna, Nyt. Mag.
Naturvidensk., vol. 9, 1857, p. 72.—Dujardin and Hupfi. Histoire naturelle des zoophytes,
EchinodCrmcs, 1862, p. 199 (synonymy; description; coasts of Norway).

—

Marion, Rev. Sci.

Nat., vol. 7, 1878, p. 141 (comparison with the Mediterranean species).
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Antedon petasus Storm, Kungl. Norske Vid. Selsk. Skr., for 1877, 1878, p. 246 (Trondhjem fjord).

—

P. H. Carpenter, Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 1879, p. 29 (determined as an Anledon);

Zool. Anz., vol. 4, 1881, p. 522 (entirely distinct from rosacea; comparisons) .^Bell, Proc. Zool.

Soc. London, 1882, p. 533 (listed).—P. H. Carpenter, Proc. Zool. Soc. London, for 1882, 1883,

p. 746 (listed); Proc. Roy. Soc. Edinburgh, vol. 12, 1884, p. 373 (Triton Sta.).—von Guapf,

Proc. Roy. Soc. Edinburgh, vol. 12, 1884, p. 378 (host of Mijzosloma cirrifcrum), p. 380 (Arendal,

Norway); Challenger Reports, Zoology, vol. 10, pt. 27, 1884, pp. 15, 18 (myzostomes), p. 44
(Arendal, Norway; Triton Sta. 3; myzostomes); pt. 61, 1887, p. 2 (myzostomes), p. 4 (Cattegat;

myzostomes).-

—

Nansen, Bidrag til Myzostomernes Anatomi og Histologi, 1885, p. 4 (local-

ities; M. cirriferum)

.

—P. H. Carpenter, Challenger Reports, Zoology, vol. 26, pt. 60, 1888,

p. 158.

—

Brunchorst, Bergens Mus. Aarsb. for 1890, No. 5, 1891, p. 30.

—

Danielssen, Den
Norske Nordhavsexpedition, 1876-78, vol. 5, pt. 21, 1892, p. 18 (egg follicle), p. 23 (Husoen,

Sognefjord), pi. 4, figs. 5-8 (eggs and sperm).

—

Bell, Catalogue of the British echinoderms

in the British Museum, 1893, p. 57 (synonymy; description; Bergen; Triton Sta. 3; N.E.

Atlantic, 20-100 fms.), p. 175 (range).

—

Grieg, Bergens Mus. Aarb., for 1894-95, No. 12, 1896,

p. 5 (Loksund; pentacrinoid; myzostomes), p. 12 (localities).

—

Wheeler, Mitt. Zool. Stat.

Neapel, vol. 12, 1896, pp. 230, 237 (my zostomes).

—

Grieg, Bergens Mus. Aarb., for 1897, No. 16,

1898, pp. 8, 11, 12, 24 (localities).

—

Ludwig, Hamburger Magalhaensische Sammelreise, Cri-

noiden, 1899, p. 5 (Arctic).

—

Grieg, Bergens Mus. Aarb., 1904, No. 5, p. 3 (not found by the

Michael Sars), p. 23 (comparisons with related species), p. 25 (comparison with bifida), p. 29

(syzygies; genital pinnules), p. 31 (segments of genital pinnules), p. 32, figs. 12-23 (ambulacral

plates).—APPELL0F, in Hjort, Norges Fiskerier, vol. 1, 1905, p. 69 (distribution off Norway).

—

DoDERLEiN, Fauna Arctica, vol. 4, Lief 2, 1905, p. 405 (northern representative of Tenella

group).—G. Retzius, Biol. Untersuch., new ser., vol. 12, 1905, p. 82, pi. 12 (spermatozoa).

—

Hamann, Bronn's Klassen und Ordnungen des Tier-Reichs, vol. 2, Abt. 3, 1907, p. 1579 (listed).—

A. H. Clark, Amer. Nat., vol. 42, 1908, No. 500, p. 542 (one of three species of Antedon); Vid.

Medd. Nat. Foren. K0benhavn, 1909, p. 150 (striking similarity in appearance to Comactinia

echinoptera and C. meridionalis) ; Proc. U.S. Nat. Mus., vol. 38, 1910, p. 275 (cirri compared with

those of Compsometra lacerlosa), p. 330 (infrabasals possibly lost through acceleration of devel-

opment; development compared with other species of Antedon).—Mohtensen, Danmark—E.x-

pedition til Gr0nlands NE. kyst, vol. 5, No. 4, Medd. Gr0nland, vol. 45, 1910, p. 246 (orals of

pentacrinoid compared with those of Hathrometra prolixa), p. 250 (description of a pentacrinoid),

pi. 10, fig. 3 (pentacrinoid).—A. H. Clark, Proc. U.S. Nat. Mus., vol. 40, 1911, p. 9 (character-

istic of the Atlantic diWsion of the European faunal area) ; Bull. Mus. Hist. Nat. Paris, No. 4,

1911, p. 256 (Bergen; "Copenhagen"; "Baltic Sea"; no localitj'); in Michaelsen and Hartmeyer,

Die Fauna Siidwest-Australiens, vol. 3, Lief. 13, Crinoidea, 1911, p. 449 (short arms due to cold

habitat; compared with Comatulella brachiolata)

.

—A[ppell0f], in Murray and Hjort, The depths

of the ocean, 1912, p. 486 (Norwegian coast; local, though often abundant, especially where

there are sponges).—A. H. Clark, Notes Leyden Mus., vol. 34, 1912, p. 138 (cirri compared

with those of Toxometra purpurea); Smithsonian Misc. Coll., vol. 60, No. 10, 1912, p. 29 (Trom-

s0, Norway); Proc. U.S. Nat. Mus., vol. 43, 1912, p. 404 (Trondhjem; Flor0; Bod0fjord; Rad0-

fjord; Bohuslan); Crinoids of the Indian Ocean, 1912, p. 30 {= Comatula [Alecto] petasus

3. Miiller, 1849).—Grieg, Arch. Math. Nat., vol. 32, No. 11, 1912, pp. 3, 4 (localities);

Bergens Mus. Aarb. 1913, No. 1, pp. 12, 108 (locaUties; color in life).—A. H. Clark, Fisheries,

Ireland, Sci. Invest., 1913, pt. 4, p. 1 (comparison with bifida); Smithsonian Misc. Coll., vol.

61, No. 15, 1913, p. 50 (Bergen; Norway); in Michaelsen and Hartmeyer, Beitriige zur Kenntnis

der Meeresfauna Westafrikas, Echinod., II, Crinoidea, 1914, p. 315 (in key), p. 316 (range); Die

Crinoiden der Antarktis, 1915, p. 124 (exhibits the same features as Solanomctra antarctica).—
Hartmeyer, Mitt. Zool. Mus. Berlin, vol. 8, No. 2, 1916, p. 236 (Rad0fjord; specimen not at

hand).

—

Jagerskiold, in Horman, Bohusfisket som det varit och nu ar, 1917, p. 34 (Bohuslan).

—

A. H. Clark, Unstalked crinoids of the iSi6o?a-Exped., 1918, p. 204 (in key; range).—Morten-

sen, Vid. Medd. Nat. Foren. K0benhavn, vol. 71, 1920, pp. 150-156 (eggs; early stages); voL

72, 1920, pp. 70-79 (development; structure; ambulacral plates; eggs; abnormalities), p. 72 (host

of Loxosoma, sp.); figs. 6 a-h, p. 74.

—

Bather, Nature, vol. 107, 1921, p. 132 (review of Morten-

sen).—GisL^N, Nova Acta Reg. Soc. Sci. Upsaliensis, ser. 4, vol. 5, No. 6, 1922, p. 130.—A. H.

Clark, The Danish 7nso//-Exped., vol. 4, No. 5, Crinoidea, 1923, p. 5 (localities), p. 41 (range),



232 BULLETIN 82, UNITED STATES NATIONAL MUSEUM VOLUME 1

p 55 (in key).—GiSLfi:*, Zool. Bidrag Uppsala, vol. 9, 1924, p. 11 (arm ending; abnormal P,),

p. 12 (abaorraal arm; hoxaraerous specimen), pp. 20, 21, 27, 28, 29, 32, 39, p. 41 (measurements)

pp. 42, 44, 46, 53, 73, 74, 76, 80, 194, 223, 271 (notes on biology), pp. 273, 275, 276 (food), pp

278, 279, 283, p. 285 (Kristineberg, Sweden; 30-40 meters; details), p. 286, figs. 6, 7, 19, 45, 56-

58, 332-337.— ^IottTE^'SB^^, Danmarks Fauna, No. 27, 1924, pp. 23, 24 (description; distribution),

fig'. 4 (pentacrinoid), fig. lOj; Skr. Norske Vid. Selsk. Trondhjem for 1923, No. 3, 1925, pp. 16, 19.—

KoEHLER, Les fichinodermes des mers d'Europe, II, 1927, p. 123 (in key), pp. 125, 126 (refer-

ences; description; distribution).—Mortensen, Handbook of the echinoderms of the British

Isles, 1927, p. 13 (eggs and young larvae), p. 30 (diagnosis; habits; parasites; range; remarks);

fig. 5, p. 15 (rayzostomes) ; fig. 12, p. 27 (cirrus); fig. 13, p. 28 (part of arm); fig. 17, p. 31 (pen-

tacrinoids).— \ioRTENSBN and Lieberkind, Die Tierwelt der Nord- und Ostsee, Lief. 12, 1928,

p. viii. 4 (in key), p. viii. 55 (a boreo-lusitanian species), p. viii. 56 (range in detail), p. viii. 86

(food and feeding habits), p. viii. 87 (food), p. viii. 107 (free eggs; spawning period; size of

eggs), p. viii. 124 {Loiosoma); fig. 2, 2, p. viii. 3 (cirrus); fig. 3A,C, p. ^^ii. 4 (part of arm with

genital pinnules); fig. 90, p. viii. 51 (distribution); fig. 114, p. viii. 112 (two pentacrinoids).—

Lieberkind, Zoology of the Faroes, pt. 60, Eohinoderraa, 1929, p. 1 (localities).

—

Lonnbero

and Hellstr6.«, Ark. Zool., vol. 23, No. 15, 1932, p. 15 (carotenoid pigments).

—

Dj.ikonov,

Les Cchinodermes des mers arctiques (in Russian), Leningrad, 1933, p. 22 (in key), p. 24 (char-

acters; range), fig. 12A, p. 25.—Gisl£x, Kungl. Fysiogr. Siillsk. Lund Forh., new ser., vol. 45,

No. 11, 1934, p. 18.—LoNNBERG, Ark. Zool., voL 26, No. 7, 1934, pp. 10, 11 (pigments).

—

Ek-

MAN, Tiergeographie des Meeres, 1935, p. 156.

—

Kolosvart, Folia zool. hydrobiol. Riga, vol. 9,

1936, p. 83 (in Hungarian National Museum).

—

Mortensen, Kongl. Danske Vid. Selsk. Skr.,

nat. math., ser. 9, vol. 7, No. 1, 1937, p. 61 (larva compared with that of Tropiometra audmiini).—

-

KoLosvARY, Festschrift fur Embrik Strand, vol. 2, 1937, p. 469; Zool. Anz., vol. 121, 1938, p. 47,

fig. 2 (centrodorsal in side view).

—

Terslin, Vid. Medd. Nat. Foren. K0benha\'Ti, vol. 102, 1938,

p. 15 (named by Ileding; new record from southern Kattegat, first from Danish waters), p. 16,

fig. 1 (cirrus).—GisL^N, Lunds Univ. Arsskr., new ser., Avd. 2, vol. 40, No. 8, 1944, p. 80.

—

Le Danois, Les profundeurs de la mer, Paris, 1948, pp. 115, 245.

—

Cu£not in Grass^, Traite de

zoologie, vol. 11, 1948, p. 54.

—

Einarsson, The zoology of Iceland, vol. 4, pt. 70, 1948, p. 4

(range; note-s), p. 48 (member of boreal littoral-sublittoral fauna), p. 53 (lecithotrophic pelagic

larvae), pp. 58, 61 (distribution).

—

Mortexsen in Braestrup, Vort Lands Dyreliv, Copenhagen,

vol. 2, 1950, p. 134.

—

Torto.nese, Atti Accad. Ligure, vol. 8, 1952, p. 9.

—

Htman, The inver-

tebrates, vol. 4, Echinodermata, 1955, p. 46 (carotenoid pigment), p. 105 (temperature tolerance),

p. 106 (food and feeding behaviour), p. 115 (occurrence in aggregations), fig. 42 (ciliary currents

of disk).

—

Gisl£n', Allantide Rep., No. 3, 1955, p. 89 (short description); pi. 1, fig. 1, pi. 2, fig. 5.

Anlednn (Aleclo) petasus Grieg, Bergens Mus. Aarsb. for 1888, No. 2, 18S9, p. 3 (Moster).

Antedon rosacea (part) Aurivillius, Bihang till k. Svensk. Akad. Handl., vol. 24, Afd. 4, No. 3,

1898, p. 11 (Kristineberg; breeding season).

Diagnostic features.—Pj is intermediate in length between Pi and P3, and resembles

P, ; there are not more than 18 cirrus segments, of which the outer are moderately

compressed laterally and in lateral view are broader than the pro.ximal; the longer

proximal segments are about half again as long as broad, the sixth and following

gradually decreasing in length to the last, which is about as long as broad; there are

usually more than XL cirri; there are no interradial perisomic plates; the brachials are

usuallv' almost cyhndrical, not markedly flared or convex in lateral view.

[Notes by A. M. C] Judging from the few Scandinavian specimens in the Brit-

ish Museum, the relationship of P,, P,, and P3 is not invariable, one specimen from
Norway, at least, has P2 the same size as, or not more than 0.5 mm. longer than, the

corresponding P3.

The British Museum specimens and Mortensen's figure (1924 and 1927) indicate

that the dorsoventral widening of the cirri in their outer part is usually less marked
than in bifida (sco fig. 13o, p. 198).
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Description.—The centrodorsal is low hemispherical with a rather large flattened

dorsal pole from 1.5 to 2.5 mm. in diameter. The cirrus sockets are arranged in two or

three closely crowded and irregular marginal rows.

The cirri are XXXV-LV, 13-17 (usually 16), from 6 to 13 mm. (the longest usu-

ally from 9 to 12 mm.) in length. In rare cases cini with 18 segments may be found.

The first segment is very short, about twice as broad as long, the third is about as long

as broad, and the fourth and fifth are the longest, about half again as long as broad;

the following very slowly decrease in length so that the penultimate is httle longer

than broad. In lateral view the cirri, slowly becoming laterally flattened, increase

gradually in ^ddth so that the outer portion may be nearly half again as broad as the

proximal. The opposing spine is small and inconspicuous, and occasionally absent.

The terminal claw is usually about as long as the last segment, and is stout and strongly

curved.

The disk may be naked, but is usually more or less thickly studded with calcare-

ous nodules which are especially abundant along the ambulacral grooves, on and about

the anal tube, and in the inner angles of the interambulacral areas.

The distal edges of the radials are even with the border of the centrodorsal in the

radial line, but are visible as low triangles with the distal apices shghtly separated in

the interradial angles. The IBri are short and more or less bandhke, four or five times

as broad as long, slightly depressed in the median line beneath the proximal angle of

the axillaries, with the lateral edges strongly convergent and not in contact basally

with their neighbors. The IBr2 (axillaries) are approximately triangular, nearlj' twice

as broad as long, with a slight posteriorly directed angle in the median portion of the

proximal edge, and with the lateral angles extending for some distance beyond the

anterolateral angles of the IBri.

The 10 arms are up to 130 mm. in length. The first brachials are from two to

three times as long exteriorly as interiorly, with the distal border broadly V-shaped

and the inner sides of the two of each arm pair in contact basally, the portions be-

yond the point of contact lying usually in a straight line or making with each other a

very -wide angle. The second brachials are larger, irregularly quadrate, ^vith a more

or less developed posterior process incising the first. The first sj^zygial pairs (composed

of the third and fom"th brachials) are slightly longer interiorly than exteriorly, from a

third to half again as broad as long in the median line. The next three or four brachials

are slightly wedge-shaped, about twice as broad as the median length, after which the

brachials become triangular and about as long as broad, after the proximal fourth of

the arm very obliquely wedge-shaped, and then less and less obliquely wedge-shaped

and terminally about twice as long as broad wath only very slightly obhque ends. In

side view the brachials are not convex or flared at their distal ends.

Syzygies occur normally between brachials 3-1-4, 9-|-10, and 14-f-15, and distally

at intervals of 3 muscular articulations, but there is often considerable irregularity in

individual specimens.

In an unusually fine specimen from Kristineberg, Pi is 23 mm. long, with 49 seg-

ments, tapering evenly from a rather stout base to a long delicate and flagellate tip;

all the segments o.re subequal, somewhat longer than broad, the longest, in the middle

of the pinnule, being about half again as long as broad. The outer segments have

finely spinous distal ends. In five specimens from the vicinity of Bergen, Grieg found
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P, to ho from S.5 to 14 nun. (averaging 10 mm.) in Icngtia wath 20 to 31 (averaging

26) segments.

In the Ivristineberg specimen Pi is 15 mm. long, with 36 segments, intermediate

in character between Pj and P3, and without an ambulacral groove like Pj. In five

specimens from Bergen, Grieg found P., to be from 6 to 8.5 mm. (averaging 7 mm.) in

length, with 18 to 24 (averaging 21) segments.

In the Kristineberg example P3 is 9.5 mm. long with 21 segments, about as stout

basallj- as Pj but tapering less rapidly and with a gonad on the fourth to ninth segments.

Grieg found in his five specimens from Bergen that P3 was from 5 to 6 mm. (usually

about 6 mm.) in length with 14-16 (averaging 15) segments.

The following pinnules are similar to P3; the gonads, which are larger on P4 and

Pj, persist to about the thirtieth pinnules, slowly decreasing in size after about the

twelfth.

The distal pinnules are 13 mm. long, with about 30 segments of which all but the

basal are twice as long as broad with slightly spinous distal ends, becoming slowly

shorter and more delicate in the attenuate terminal portion of the arms.

Along the ambulacral grooves of the pinnules there are, as described by Grieg,

irregular calcareous structures varying from thick rods with irregular ends, one or

both of which may be expanded and perforated, to irregular cribriform plates usually

broad basally where they adjoin the pinnular and abruptly narrower distally.

Gisl6n (1955) describes a medium-sized specimen, arm length about 70 mm., also

from Kristineberg, as having the centrodorsal hemispherical, 2 mm. in diameter, and

almost totally covered with cirri. The small dorsal pole is convex. The cirri are

XL, 10-16, from 4 to 11 mm. long. The longest segment is only a third again as long

as broad and the antepenultimate a fifth again as long as broad. The profile is not

noticeably thickened in the distal part. The opposing spine is an indistinct knob.

The arm profile is almost smooth dorsally with only slight notches at the articulations.

P, with 28 segments is 12 mm. long; P2 with 19 is 6.5 mm. and P3 with 15 segments

and bearing a gonad is 5.5 mm. long. All the pinnule segments are smooth, without

thickened distal ends, the longest ones are a fifth again as long as wide.

According to M. Sars (1835) this species is light brown, the articulations with

whitish transverse bands or dots, the upper surface and the arm tips lighter, and the

cirri transparent yellowish white.

Diiben and Koren (1846) give the color as varying from brownish red and deep
bright red to yellow.

Greig (1913) saj-s that the hving specimens examined by him were white and red,

the red, however, varjnng between brownish and bright red. The arms are often pro-

vided with alternating white and red bands, or they may be almost uniform white or

red, with only the distal or the basal parts respectively red or white. The red color

disappears very rapidly when tlie animal is placed in alcohol.

Abnormal specimens.—Mortensen (1920) has reported a number of interesting

cases of aberrant arm structure in this species, all from Ivi-istineberg, Sweden.
With eleven arms: Three individuals had 11 arms; in two of them the division oc-

curred immediately after a sj'zygy. In one the cpizygal is di\nded longitudinally.

In the other one of the branches begins with a syzygial pair. In the third speci-

men the brachial below the division is split up somewhat irregularly and the branches
have the two lowest segments coalesced.
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With piunules replaced by or transforming into arms: In one specimen, as de-

scribed by Mortensen, the anterior and loft anterior arms are quite normal. On the

right anterior ray the anterior arm has Pi and P^ transformed; P^ bears only two lateral

branches near the tip; Mortensen remarks that it can scarcely be said that these

represent true pinnules, since they suggest much more strongly sunplo branching; P,

has developed into a true arm almost as large as the arm which bears it. The four

lowest segments retain the character of pinnulars; on the fiftli a pmnule is developed,

and from this point on the segments assume the character of true brachials, carr3'Lng

pinnules in the normal way. The portion beyond the sixth pinnule is lost. There

are no syz,ygies in the part preserved. The two lowest pinnules have the character of

oral pinnules; from the third onward tentacles are developed, but none of the piunules

preserved carry gonads. The posterior arm of the same ray (the right anterior) also

has both Pj and Pa transformed. Pj has developed mto a small but true arm with the

pinnules beginning on the eighth segment. The tip is broken off; the portion remain-

ing bears three pinnules on each side of which the second has the tentacles developed.

Pa has developed into a true arm larger than that into which P, has become trans-

formed, but distinctly more slender than the main arm. The pinnules begin on the

fourth segment. The tip is broken. The preserved portion carries 5 pinnules on
either side of which the lowest are developed as oral pinnules. In the right posterior

radius the oral pinnules of the anterior arm are normal, while on the posterior arm Pa

is developed into a small arm with the first pinnide on the eighth segment. The tip is

broken. The preserved part carries four pinnules on either side of which the first is

developed as an oral pinnule. In the left posterior radius both arms have both P,

and Pa transformed into arms. On the posterior arm Pi forms a small slender arm on

which the first pinnule is on the eighth segment ; this is followed by two segments with-

out pinnules, then four with regularly alternating pinnules, another ^^^thout a pinnule,

one with a pinnule, the remainder formmg a piimule-hke tip provided with tentacles

like the other pmnules. Pa has developed into a large arm very nearly as stout as the

main arm. The five pro.ximal segments have the character of true pinnule segments;

the sixth bears a pinnule on the distal side, the seventh has no pinnule, and the eighth

bears a pinnule on the distal side; from this point onward the segments have the charac-

ter of true brachials and carrj^ pinnules in the normal way; syzygies occur between

segments 9+10, 16+17, and then at intervals of 2 muscular articulations. The tip

is broken off, the preserved portion carrying eight pinnules on either side, not counting

that on the sixth segment. The lowest one on each side has the character of an oral

pinnule, although this is not very pronounced. None of the pmnules bear gonads.

On the anterior arm of the same ray (the left posterior) Pi has very much the same

character as Pi on the right anterior ray, with only four branches or pinnules in the

distal portion, the first occurring on the nmth segment. Pa is developed into a small

arm, the pinnules beginning to appear on the fifth segment. The three lowest pinnules

are all on the same (the proxmial) side; after the thu-d pinnule there are four segments

without pmnules, then one with a pinnule on the distal side, after which the little arm

ends in a pinnule-like tip bearing tentacles like the usual pinnules. The lowest pinnule

on this arm bears tentacles and thus does not have the character of an oral pinnule.

In another specimen, Pi on the anterior arm of the left posterior raj- is developed

into a small arm almost like that supplanting Pi on the posterior arm of the left pos-

terior ray in the preceding. The 3 lowest pinnules are on the distal side, the first on
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the sixth segment; these are followed by one on the proximal side bejond which is a

simple pinnule tip. The ambulacrnl furrow is well developed throughout the whole

length of this phuiule.

In a thu-d specimen, P3 on the posterior arm of the left anterior ray has in the

proxijnal portion the character of a true genital pinnule, but beyond the eighth segment

regularly alteriiatiiig pinnules are developed as in a true arm, the segments of the main

pinimle assuming a much more robust character than normal pinnulars, though they

are not so robust as brachials. The fifteenth and sixteenth segments form a syzygial

pair, and there is another syzygial pair after an interval of two muscular articulations.

There are 6 pinnules on either side, all except the last on the distal side having the

gonad highly developed. After the sixth pinnule the mam axis continues and ends as

a typical pinnule.

In a fourth spcchncn, P3 on the anterior arm of the right anterior ray has developed

into an arm. The four proximal segments have the character of true pinnulars, though

they are somewhat more robust than usual. From the fifth segment regularly al-

ternating pinnules are developed and the segments of the main axis assume the charac-

ter of true brachials, the tenth and eleventh forming a syzj'gial pair. The tip of the

arm is broken off. The portion preserved bears four pinnules on either side, all of

which have the character of genital pinnules. The basal portion of the main pinnule

does not carry a gonad as was the case in the preceding.

Mortensen points out that in the arms developed from the oral pinnules no genital

organs are found, while in those developed from the genital pinnules all the pinnules,

including the lowest, have these well developed. This is in accordance with the struc-

tural diiference between oral and genital pinnules, the former not receiving a branch

from tlie genital rhachis while possessing a water vessel so that in them the water vas-

cular apparatus maj"^ become completely developed.

With forked pinnules: In one specimen, Pi on each arm of the right anterior ray

is forked. That on the anterior arm divides on the fourth, that on the posterior arm
on the fifth segment. In both, the two derivatives are equally developed and retain

their characteristic structure throughout.

Dr. T. Gislen (1924) has also described some abnormal specimens. In one of

these, P, on one arm was developed like an arm with pinnulars 8 to 11 themselves
bearing pinnules. A second specimen showed a similar abnormality and at the same
time had another P, forked. A 6-rayed Xll-armed specunen had a forked P3 with
a reduced gonad.

Early stages.—Dr. Th. Mortensen (1920) has given an account of the early stages

of tiiis species.

The fertilized eggs and young embryos are not attached to the pinnules as in the
other species of the genus, but drop at once from the pinnules and fall to the bottom.

The fertilization membrane is covered with short spines, almost as in a Callionymus
egg, and is very different from the nearly smooth membrane of the other species. Oc-
casionally he saw the eggs floating and suggests that in nature the eggs do not he on the
bottom, the spinous membrane serving as a floating apparatus.

The eggs are about 0.15 nnn. in diameter, yellowish red and opaque. The cleavage
is total and regular. After about 20 hours the embryo bcguis to rotate within the egg
meml)rane and soon afterwards, generally at about 24 hours, the embryo becomes free
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by breaking through a hole in the egg membrane. Tiie empty membranes may easily

be found in the dishes, and form very characteristic objects.

The newly hatched embryo is uniformly ciliated, with a tuft of longer cilia at the

anterior end. In the course of the next day the ciliated bands, only 4 in number, be-

come differentiated, the yellow cells appear in considerable numbers, and the larva,

seen in diffused light, forms quite a striking object. The yellow cells arc restricted to

the interstices between the ciliated bands which appear as broad white lines; only very

rarely may a yellow cell be seen lying in one of the bands. The vestibular invagination

appears after about 3 days as a wide shallow depression much like that in the other

species of the genus. There is no suctorial disk. The formation of the skeleton begins

at the age of 6 days.

It was repeatedly observed that the embryos had considerable difBculty in ruptur-

ing the egg membrane. Mortensen supposed that the absence of motion in the water

in the dishes containing the developing eggs was the chief cause of this, and this sup-

position was strengthened by the accidental observation that by sucking the embryos

up with a pipette and then squirting them out again with some force they were greatly

aided in rupturing the membrane and becoming free. The embryos which did not

succeed in rupturing the egg membrane did not die at once but continued developing

within the egg, the vibratile bands and the yellow cells appearing at the same age as

in the free embryos. In such cases the embryos thus reached the same stage within the

egg membrane as do normally the embryos of A. mediterranea and A. bifida before they

become free. If not liberated in the way described above they gradually died; but

some of them remained alive up to the age of 6 days.

Although excellent cultures of the larvae were repeatedly obtained both in 1918

and 1919 Mortensen never succeeded in rearing them through the metamorphosis. At

about the time of the commencement of the formation of the vestibular invagination

they became abnormal, with a median constriction, or with the anterior end swollen.

They might live for many days in this condition, but iJtimately died without attaching

themselves. Only in relatively few cases did the vestibular invagination develop nor-

mally, but even these larvae did not attach themselves. The normal development of

the crinoid skeleton within the larva was not observed; in some cases a few calcareous

pieces were formed which could not with certainty be identified.

As soon as the blastula has formed, after about 6 hours, the formation of the mesen-

chyme begins, and the blastocoele cavity is soon filled with a dense mass of mesenchjTne

cells. The gastrular invagination does not occur until a much later stage, about the

time when the embryo is about to leave the egg membrane, and the blastopore, which is

very small, does not close until the embryo has become free. The invaginated portion

is not a simple sac, but, while still remaining in open connection with the exterior, is

flattened in the longitudinal axis. Mortensen was unable to trace with certainty the

later subdivisions of the invaginated portion. He remarks that he intentionallj' does

not refer to the invaginated portion as the archenteron, as he is not at all sure that the

stomach is derived from this part. He believes that there are indications of more than

one invagination taking place, in which case probably the cnterococle vesicles alone

develop from the invagination described. The enterocoele vesicles do not alter their

position in quite the same way as in A. mediterranea and in the other crinoids thus far

studied; at the tune of the formation of the vestibular invagination the two vesicles are
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still l^'ing in their original positions on tho right and left side of the cinbrj-o, the mesentery

between them being in the posterior mid-line.

While in the course of normal development the egg undergoes total and regular

cleavage, a curious abnormal mode of development was only too commonly observed
in the cultures, the nuclei only, Ij'ing free in the egg substance which docs not show any
indication of cell limits, dividing, thus forming a syncytium. Quite a number of nuclei

may be found lying in a fairlj' regular laj'cr near the surface, and in the later stages also

some in the inner part of the egg. The development does not proceed further.

Mortensen believes there can be no doubt but that this abnormal development
is due to the unnatural conditions in the aquaria, probably to the high temperature.

A fairly complete series of tlie post-larval stages was obtained by examining the

material dredged in the localities where tlie adults were common. They were found
attached especially to hydroids, but also to polyzoans, worm tubes, and other objects.

A careful study of these revealed the presence of infrabasals, three in number,
small and of equal size, forming a small ring lying wholly within the basals so that it is

impossible to detect it on entire specimens.

Localities.—Thor station 171; south of western Iceland (lat. 63° 15' N., long.
22° 23' W.); 216-326 meters; 1903 (1, CM.).

Triton station 3; Faroe Banks (lat. 60° 39' 30" N., long. 9° 06' W.); 159 meters;
temperature 9.44° C; sand and shells; August 8, 1882 [P. H. Carpenter, 1884, 1888; von
Graff, 1SS4; Bell, 1893].

Faroe Islands; 16 kilometers east by south from Nols0 (south point); about 146
meters; Th. Mortensen, June 20, 1899 [Lieberkind, 1929] (1, CM.).

Faroe Islands; 101-183 meters (1, CM.).
Scandinavia [Forbes, 1841].

Norway [Forbes, 1841; A. H. Clark, 1912, 1913] (10, B.M.; CM.; Berl. M 1039;
H.M.).

Beian, at the entrance to Trondhjemsfjord (1, K.M.).
Trondhjemsfjord [M. Sars, 1861; A. H. Clark, 1912] (several, K.M.; Berl. M.,

2887). Outer part of Trondhjemsfjord, from Galgenesset; 40-100 meters [Storm,
1878, 1879].

Aun0, Hitteren, at the entrance to Trondhjemsfjord [M. Sars, 1861].
Aure, between Trondlijcm and Ivristiansund (l. Berg. M.).
Four miles north of Kristiansund; 27-36 meters (1, Berg. M.).
Ivristiansund, 91-128 meters [M. Sars, 1861] (several, K.M.).

'

Veblungsnes, Romsdalen [Nansen, 1885].

Storeggen (edge of the continental shelf, off Aalesund) (1, K.M.).
Vaagsfjord, leading out of the Nordfjord; 55-274 meters [Grieg, 1897].
Brj-ggen, Nordfjord (Berg.M.; courtesy of Dr. Grieg).
S0ndfjord [Diiben and Koren, 1846; Grieg, 1896] (6, Berg.M.). Askevold, S0nd-

Jord (1, Berg. M.). Flor0, S0ndfjord [Nansen, 1885; A. H. Clark, 1912] (fragment,
Berl. M., 1043). j

v o .

Sogncfjord [Grieg, 1896]. Hus0, at the entrance to Sognefjord [Danielssen, 1892;
Grieg, 1912].

Alichael Sars; west of Sognefjord (lat. 60°55' N., long. 8°56' E)- 1-^6 meters-
temperature 9.33° C; August 14, 1902 (1, CM.).

' '

Mangerfjord [Grieg, 1896].
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Racl0fjord [A. H. Clark, 1912; Hartmeyer, 1916] (Berl. M., 3618).

Bognestr0m, between Manger- and Rad0fjord [Nansen, 1885; Kiikentlml and

Weissenborn, 1886].

Hjeltefjord [Grieg, 1S96].

Herl0fjord [Grieg, 1896].

Bergensfjord [M. Sars, 1835; Bell, 1893; Grieg, 1896, 1904; A. H. Clark, 1911,

1913] (5, B.M.; P.M.; Berg. M.).

"VatIestr0mmen, southwest of Bergen (1, Berg. M.).

Bukken (2, K.M.; Berg. M.).

Korsfjord [Grieg, 1896].

Selbj0rnfjord, Fitjar [Grieg, 1896].

Bj0rnefjord, God0sund; 40-50 meters [Grieg, 1896] (about 30, U.S.N.M., 35705;

Berg. M.).

Loksimd, between Bj0rnefjord and Hardangerfjord [Grieg, 1896].

Hardangerfjord [Grieg, 1896, 1912]. Jondal [Grieg, 1913] (Berg. M.). Sael0,

Tyrnes; 10-40 meters (Berg. M.). Mosterhavn [Grieg, 1889] (2, Berg. M.).

Three kilometers from the southwestern coast of Norway (lat. 58°23' N., long.

5°55' E.); 51-82 meters; Captain Orsted, May 5, 1898 (7, CM.).
Southwest of Stavanger (lat. 58°12' N., long. 4°00' E.); 115 meters; Captain

Orsted, April 19, 1901 (8, CM.).
Southwest of Stavanger (lat. 58°12' N., long. 4°00' E.); 113 meters; Captain

Orsted, May 13, 1908 (1, CM.).
Egersund [Dtiben and Koren, 1846].

Arendal [Mobius, 1873; von Graff, 1884].

Langesund (several, K.M.).

Bollaeerne, west of the entrance to Christiania (Oslo) Fjord (1, K.M.).

Vall0, at the entrance to Christiania Fjord (1, K.M.).

Christiania Fjord (36-183 meters, stony bottom) and south to Bohuslan [M.

Sars, 1861].

Western Sweden [Loven, 1840, 1842]. West coast of Sweden [von Graff, 1877].

Bohuslan [J. Muller, 1849; M. Sars, 1861; A. H. Clark, 1912; Jagerskiold, 1917] (1,

Berl. M., 1308).

Fiskebackskil, in Bohuslan [Diiben and Koren, 1846]. Type locality.

Kristineberg, Fiskebackskil [Amivillius, 1S9S; G. Retzius, 1904; Theodor Morten-

sen, 1910, 1920; Gislen, 1924] (11, U.S.N.M., 36126, 36192; CM.).
8-10 miles N.W. of Gilleleje Flak lightship, southern Kattegat; 32 meters [Terslin,

1938].

Kattegat [von Graff, 1887].

Copenhagen; Loven, 1849 [A. H. Clark, 1911] (1, P.M.).

Baltic Sea, 1862 [A. H. Clark, 1911] (1, P.M.).

[Note by A. M. C] Mr. Clark had included the last three records among the

erroneous locaUties with the comment that they were more probably from Bohuslan.

In face of TersUn's record from the southern Kattegat I have restored them to the list

of valid records.

Erroneous localities.—TToms0 [A. H. Clark, 1912] (2, H.M.). Professor Grieg has

assured me that this species does not occur at Troms0, and Messrs. Dons and Schneider

of the Troms0 Museum (at one time) in a letter to him stated that they never found it
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in that district. He suggested that Troms0 is probably a mistake for Trom0, near

Ai'cndal.

Ihlga sta. W. 5; Irish Fisheries, March 23, 1904; 5 miles SW. by W. of Great

Skellig, County Kerry; 109-119 meters [A. H. Clark, 1^12,].=Antedon bifida.

Ileltja stafs.R. 3G0; Irish Fisheries, August 8, 1906; west of Dingle Bay (lat. 52°

04' N., long. 11°27' W.); 198-220 meters [A. H. Clark, 1913].=^. bifida.

Pourquoi PasP sta. 60; English Channel Gat. 49°51' N., long. 2°21' W.); 162

meters [Vaney, 1914]. =yl. bifida.

Geographical range.—From southwestern Iceland to the Faroe Islands and Scan-

dinavia, where it ranges from Trondhjemsfjord (lat. 63°40' N.) southward along the

Norwegian and western Swedish coasts to Bohuslan and the Kattegat.

Bathymetrical range.—From 10 to 326 meters; most frequently recorded from

between 90 and 150 meters.

Occurrence.—Prof. Michael Sars wrote in 1861 that this species is rather frequent

in certain localities on the southern coast of Norway, as well as in the Kristianiafjord,

at depths of from 36 to 183 meters on rocky bottom.

On the Bergen coast it is less common than Hathrometra sarsi. There he found

small individuals frequently on a hard clay bottom in from 90 to 130 meters.

Prof. C. Boeck found it at Aun0, liitteren; also in the Trondhjemsfjord, which

was tlie northernmost locality known to Professor Sars, he found it almost as large as

in the Kristianiafjord.

On the Norwegian coasts, generally speaking, this species is local, though often

abundant, especially where there are sponges (Appell0f, 1905).

In 1896 Grieg noted that this species is very common in most of the localities

from which he at tliat time reported it; that is, in Ilardangerfjord, Selb0fjord, Korsfjord,

Bj0rnefjord, Hjeltefjord, Mangerfjord, Bergensfjord, Herl0fjord, Sognefjord and

S0ndfjord.

Grieg (1898) has given a detailed account of the localities inhabited by this animal

in Vaagsfjord.

From Bergsholmerne, the group of "holms" or small high islands which lie be-

tween Bergnakken and Vaagsvaagen, there extends a submarine plateau reaching

down toward the Husvaagsholmerne. The outermost edge of this plateau, called

Raaseskallen, lies appro.xinuiteh^ in the middle of the fjord, in from 73 to 109 meters.

Both toward the south and toward the east, that is toward the inner part of the fjord,

the plateau descends steeply to the depths of the fjord which is here from 183 to 274

meters deep. Toward the west, or toward the mouth of the fjord, the channel which
cuts in from the Vaagsfjord toward the Vaagsvaagen, the plateau descends veiy grad-

ually. The summit of the plateau consists of sand and gravel which in the shallowest

places, toward the Bergsholmerne, is overgrown with Laminaria. The fauna is very
rich and includes this species.

Along the steep declivity which extends from Ilalnaesvik over toward Saetenaes
the conditions regarding depth are like those at Halnaesvik, but the bottom consists

mainly of coarse gravel and loose rocks; only here and there are these interrupted by
a^ few patches of sand. From Saetenaes eastward past the south side of Mold0cns,
Ivletten, and Blaalilandet to Skav0cn, there is only shell sand with a fauna which
resembles that in the southern part of Ulvesund. The deeps slowly descend to 55 or

73 meters, where tlie bottom abruptly falls off to the depths of the fjord. The 73
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meter line extends in an arc which follows the land from the Skav0skallen outside of

Skav0en northward and westward past Kariskjaer to the channel which cuts into the

western arm of the Ulvesund between Saetenaes and Mold0en. This descent is most
abrupt at Kariskjaer and Skav0skaUen, but nowhere is it as abrupt as at Slaaken.

The formations remind one more of those at Matrog; there as here a steep descent

alternates with smaller terraces covered with sand and gravel. Outside of Skav0-

skallen in a depth of from 183 to 219 meters on a mud bottom there is, on the bottom

as well as on the declivities, a very rich and diversified fauna, which includes this form.

Inside of Skav0en lies Skav0pollen, the harbor of which place is much used as a

refuge for small vessels. The inner part of the "pollen" near the estates Nygaard
and Skav0pol is from 4 to 7 meters deep with a mud bottom. In the outer part the

depth descends to 55 meters and the bottom consists of gravel or clay mixed with

stones and dead shells. Here and there at the mouth of the "pollen" are also found

patches of shell sand. Along the shore there is a very rich flora of Zostera marina

and algae, and the fauna recalls that of Degnepollen, though it is much richer, which

is probably due to the fact that the two entrances to Skav0pollen, one from the west

and one from the south, give a more lively interchange of waters here.

On the southern side of Vaagsfjord only the plateau which extends eastward

from Ramseviknaesset past Gaasholmen is of particular interest, in addition to the

steep declivities at Slaaken and Stegene. At Ramsevik is located the outer edge of

the plateau—Ramsevikskallen—about 550 meters from shore. But the further it

extends the nearer it approaches the land. Thus at Gaasholmen the descent toward

the depths of the fjord is found at a distance of about 90 meters. The summit of the

plateau, which lies at a depth of from IS to 55 meters, is covered with shell sand with

its characteristic fauna. The animal hfe, particularly on the slopes and toward the

inner part of the fjord is, generally speaking, rich and diversified.

In the Sognefjord, according to Grieg (1912), this animal occurs only at the en-

trance, not penetrating into the inner waters.

About Bergen it is less common than Hathrometra sarsi (M. Sars, 1861).

At Moster (Grieg, 1889) it is found on both sides of the fjord, but apparently

it only occurs indi^^dually except at Hestholmen in from 55 to 90 meters where it

was present in numbers.

In the Hardangerfjord in 1905 (Grieg, 191.3) this species was only found singly

and in a very few localities ; but in subsequent years, especially in 1908, 1909, and 1912,

it was very numerous, most so at Straumastein and Jonanes. It seems here to be

chiefly an inhabitant of the Laminaria zone. Individuals were often secured attached

to the stalks of Laminaria saccharina, though it could also be taken at depths of about

200 meters.

It is common in Jondalsbugt, leading out of the Hardangerfjord. Toward the

north Jondalsbugt is bounded by steep land between Jonanes, Kirken and Urevik.

From the deep water of the Hardangerfjord a deep channel cuts in along this part of the

coast to Urevik, where close to the shore depths of from 100 to 200 meters are found.

The lands falls away steeply toward the channel, and only here and there is the abrupt

fall broken by small terraces. The sides of the clifl's and terraces support a rich and

very varied fauna, and at one haul of the dredge half a score of this species can be secured.

According to Professor Sven Lov^n (1840, 1842) it is abundant in certain localities

on the western coast of Sweden; Ivristineberg is one of these.
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Aiirivillius (1S9S) wrote ihiit in March and April as well as at the end of October

the spermatozoa of this species were found in the water at Kristineberg, but at that

time the eggs were neither ripe, nor even partly ripe, so that he was unable to say

anytiiing definite regarding the breeding season. This was, liowever, later determined

by Mortensen.

Occurrence of the pentacrinoids.—The first pentacrinoid of this species was found by

Grieg (1895) at Loksund in September 1892, attached to the brachiopod Waldheimia

(now Macandrevia) cranium.

At Kristineberg, Fiskebaclvskil, Sweden, Dr. Th. Mortensen (1920) found that the

breeding season of this form is chiefly in August and September, though in 1919 ripe

specimens were found as early as July 23, and in January 1910 he collected a pentacri-

noid not yet quite ready for detachment from a Balanus growing on a shell of Pecien

inaximus; this pentacrinoid he described in detail and figm-ed in 1910.

History.—The commencement of the use of tlie naturalist's dredge on the Nor-

wegian coast was immediately rewarded by the discovery of this species, which was

first recorded by Prof. Michael Sars in 1835. He did not, however, distinguish it from

the Mediterranean form. Seven years later it was reported (also under the name
mediterranea) from the western coast of Sweden by Prof. Sven Lovcn, who mentioned it

only incidentally as a host for myzostomes.

In 184G it was described as a new species under the name of Alecto petustis by Profs.

Diiben and Koren, who had it from the Swedish coast near Fiskebackskil, and also from

Egersund and S0ndfjord in Norway.

In 1861 Prof. Sars gave a detailed account of its occurrence on the Scandinavian

coast, noting that it is less common than the other characteristic comatulid of this

region, Hathrometra sarsi.

In ISGG Dr. W. B. Carpenter wrote that this form is probably identical with the

species with which he was especially concerned, namely A. bifida.

In 1873 Prof. Mobius reported it from Arendal, and in 1878 and 1879 Dr. V. Storm
recorded it from the outer part of the Trondhjemsfjord, beyond Galgenesset, in 40-100

meters.

In 1881 Dr. P. H. Carpenter stated that this species is entirely distinct from A.

bifida, having more numerous cirri with shghtly longer segments, relatively longer

braciiials, more quadrate axillaries, and the two lowest pinnules (Pi and Pj) of more
nearly equal length. In 1884 he recorded a specimen from Triton station 3, and in the

same year Prof. Ludwig von Graff recorded another from Arendal, Norway, adding the

Kattegat to the list of localities from which this form is Imown in 1887.

Dr. Fridtjof Nansen in 1885, in connection with his studies on the myzostomes,
recorded it from several new localities, and in tlic following year Drs. W. Kiikenthal and
Weissenborn recorded it from Bogncstr0m.

Further experience with the various forms of Antedon led P. H. Carpenter to doubt
the distinctness of bifida and petasus; in the Challenger report in 1888 he was inclined to

consider the two as identical, and bracketed their names together, though keeping them
separate in his list of known species of comatulids.

In 1891 he decided that all the various forms of Antedon represent collectively but
a single species.

Prof. D. C. Danielssen in 1892 noted that usually in A. petasus the rudimentary
ovum is partially surrounded by the nearest adjacent epithehal cells which, as the egg
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grows, gi-adually form round it a half or entire membrane; but ova may be found which
from their commencement to their full maturity have no such covering at all. He
added Hus0en, Sognefjord, where it had been dredged by the V^ringen, to the list of

known localities.

Dr. James A. Grieg in 1895 recorded the first pentacrinoid to be observed, and in

1897 he gave its occm-rence in detail on portions of the Norwegian coast. In 1904 he
published detailed notes on its cirri and lower pinnides and described and figured the

ambulacra! plates, at the same time comparing it minutely with related species. In the

same year Dr. G. Retzius described in detail the spermatozoa.

In 1910 Dr Th. Mortenscn described and figured a pentacrinoid of this species

which he had found at Kristineberg, Sweden; in 1912 and again in 1913 Dr. J. A. Grieg

published additional detailed information regardmg the occurrence of this form on the

coast of Norway; in 1917 Jiigerskiold noted its occurrence in Bohusliin; and in 1921

Dr. Mortensen in two papers gave a detailed account of the eggs and larvae, described

several aberrant specimens, and discussed the systematic position of the species.

More recently, Lieberkind (1929) and Einai-sson (1948) have recorded the species

again from Iceland and the Faroes respectively, and Terslin (1938) has established

that it does occur in the southern Kattegat, his specimens having been identified by
Dr. Svend Heding.

ANTEDON NUTTINGI (A. H. Clark)

Anledon hagenii (part) P. H. Carpenter, Bull. Mus. Comp. Zool., vol. 9, No. 4, 1881, pp. 154-156

[pp. 4-6 of separate] (Dominica to Grenada; 75-291 fms.; Barbados; Grenada).—A. Aqassiz,

Bull. Mus. Comp. Zool., vol. 15, reprinted as "Three Cruises of the Blake," pt. 2, 1888, p. 124

(Dominica to Grenada; 75-291 fms.).

Anledon hageni (part) P. H. Carpenter, Challenger Reports, Zoologj', vol. 26, pt. 60, 1888, pp. 22,

54, 207, 367, 368, 373, 377 (Caribbean Islands).

Coccomeira hagenii (part) A. H. Clark, Univ. Iowa Studies Nat. Hist., vol. 9, No. 5, 1921, p. 8 (ob-

tained by the Barbados-Antigua Exped.), p. 26 (Sta. 15), p. 27 (listed).

Compsomelra nuttingi A. H. Clark, Proc. U.S. Nat. Mus., vol. 83, 1936, p. 246 (description; refer-

ences; Barbados); Mem. Soc. Cubana Hist. Nat., vol. 14, No. 2, 1940, p. 140 (in key), p. 143

(Atlantis station 3412; notes).—H. L. Clark, Mem. Soc. Cubana Hist. Nat., vol. 15, No. 1, 1941,

p. 11 (Atlantis station 3412; notes).— A. H. Clark, Bull. U.S. Fish. Comm., vol. 55, 1954, p.

374 (listed).

Diagnostic features.—This species seems to be most closely related to A. parviflora,

from which it is easily distinguished by having Pi with 18 to 20 instead of 9 or 10 seg-

ments and P2 stouter basally than Pi and two-thirds rather than half the length of

the latter. The cirri are about XXX with up to 11 segments, the longest up to five

times as long as their median widths. It is larger Chan A. parviflora, the arms being

up to 40 mm. in length.

Among the West Indian comatulids it is most likely to be confused with Antedon

duebeni, in which the cirrus segments are shorter. Pi is basally stouter than Pj and the

distal ends of the segments of the lower pinnules, of the brachials, and of the cutI are

not produced; also with Coccomeira hageni, in which Pi is composed of much shorter

segments and is of the same length as Pj, and the cirrals, pinnulars, and lower brachials

do not have produced distal ends.

Description.—The centrodorsal is hemispherical or low and broadly rounded

conical with abroad area free of cirri and covered with relativelj^ large papillae from the

center of which the low, rounded conical dorsal pole protrudes.
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The cirri nrc XXV-XXX, 9-11, from 3.5 to 5 mm. long. The first segment is

not so long as broad, the second is longer than broad, strongly constricted centrally

with the distal end prominent, the third is about four tunes as long as the median width

with tlie terminal fourth expanded, and the fourth is the longest, about five times as

long as the median width; the fifth is about as long as the third; the sixtli is about three

times as long as the median width. The following segments decrease in length to the

third before the last, which is twice as long as the median width, the antepenultimate,

which is half again as long as broad, and the penultimate, which is slightly longer than

broad and bears a blunt opposing spine. The distal ends of the third and following

segments arc expanded and produced all around into a thin transparent border that

overlaps the base of the segments succeeding; this becomes less prominent on the short

distal segments.

The 10 arms are up to 40 mm. in length. The earlier brachials have the central

portion of the distal edge strongly produced and armed with several stout webbed spines.

Beyond the second syzygy the brachials are constricted centrally and have produced and

spinous distal ends. The distal brachials are much elongated and very strongly con-

stricted centrally; the syzygial unions are also much swollen.

The distal intersyzygial interval is usually 2 muscular articulations.

Pi is long and slender, evenly and gradually tapering and becoming very delicate

distally. It is composed of 18 to 20 segments of which the first is about as long as

broad, the second is slightly longer than broad, the third is t^nce as long as the median

width, strongly constricted centrally, and the remainder are much elongated, 4 or 5 times

as long as the median width, with swollen proximal ends and the distal ends strongly

flaring and spinous.

P2 is about two thirds as long as Pi and is much stouter basally, though becoming

very slender in the distal half. It is composed of 11 or 12 segments, of which the first

is short, the second is longer than broad, and the third and following are much elongated

with expanded and spinous distal ends. There is a long ovate gonad on the third and

fourth or third to fifth segments. The subsequent pinnules are similar. The lower

and middle pinnules have the distal ends of the segments strongly produced and armed
with prominent spines. The distal pinnules are very slender.

Azotes.—In the specimen from Atlantis station 3412 the arms are about 30 mm.
long. P, is 5 mm. long, with 23 segments. P2 is 3.5 mm., long with 9 segments and
bears a long fusiform gonad on the third to sixth segments. The perisome of the

pinnules contains short, straight, slightly curved or sinuous thorny spicules; the tenta-

cles contain a broad band of similar though much smaller interlaced spicules. The
cirri are about XXXV.

Localities.—Albatross station 2337; off Havana, Cuba Gat. 23°10'39" N., long.

82°20'21" W.); 364 meters; January 19, 1885 (1, U.S.N.M., 36213).

Atlantis station 3412; north of Punta Alegre, Camaguey Province, Cuba Qat.

22°49' N., long. 78°48' W.) ; 429 meters; April 29, 1939 [A. H. Clark, 1940; H. L. Clark,

1941] (1, M.C.Z.).

University of Iowa's Barbados-Antigua Expedition station 15; Barbados [A.H.
Clark, 1921, 1936] (1, the holotype, U.S.N.M., E. 4289). Type locaHty.

Geographical range.—Northern Cuba to Barbados.
Bathymetrical range.—From 364 to 429 meters; it probably occurs also in

shallower water.
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History.—Presumably in his preliminary report on the Blake comatiilids published
in 1S81 Dr. P. H. Carpenter included under the name of Antedon hagenii specimens of

this species which he said had been obtained by the Blake at various stations between
Dominica and Grenada at between 75 and 291 fathoms. He said that several indi-

viduals from Barbados and Grenada differed so much from specimens from off Sand
Key and from one another that he was at first inclined to regard them as representing

two new species; but a more careful examination did not confirm this impression.

Mr. Alexander Agassiz in 1888, quoting Carpenter, said that "Antedon Hagenii"
occurred from Dominica to Grenada in 75-291 fathoms.

In his report on the comatulids of the Challenger Expedition published in 1888,

Dr. Carpenter gave Antedon hageni as occurring among the Caribbean Islands and in

the Straits of Florida in 82-242 fathoms, again presumably including some individuals

of this species.

In 1921 I recorded as Coccometra hagenii four "small and young specimens" from
the University of Iowa's Barbados-Antigua Expedition station 15, remarking that

"the segments of Pi are much longer than usual, probably owing to their small size."

Reexamination of these specimens showed that they had nothing to do with Coccometra

hagenii, and in 1936 I described them under the name of Compsometra nuttingi.

In 1940 I recorded as Compsometra nuttingi a specimen from Atlantis station

3412 and gave notes on it, and in 1941 Dr. H. L. Clark recorded the same specimen.

[Note by A.M.C] Following Gisleu (1955) this species {nuttingi) is now referred

to Antedon together with the others formerly included in Compsometra, but its relatively

elongate cirrus segments and the fact that P2 is a genital pinnule mark it off sharply

from the other Atlantic species of Antedon.

ANTEDON LONGICIRRA (A. H. Clark)

Figure 9,o

Compsomclra longicirra A.H. Clark, Notes Leyden Mus., vol. 34, 1912, p. 134 (description; Siboga

Sta. 167); Unstalked crinoids of the Siboga-Exped., 1918, p. viii (discovery by the Siboga), p.

204 (in key; range), p. 206 (synonymy; detailed description; Siboga Stas. 50, 167), pp. 271, 273

(listed), pi. 25, figs. 74, 75, 79.

Compsometra gracilipes A. H. Clark, Notes Leyden jMus., vol. 34, 1912, p. 134 (compared with C.

longicirra), p. 135 (description; Siboga Sta. 50, reef); Unstalked crinoids of the iSt6oja-Exped.,

1918, p. 206 (=C. longicirra), pi. 25, fig. 79.

Nomenclature [by A.M.C.].—The transfer of Compsometra longicirra to the genus

Antedon renders it liable to confusion with Antedon longicirra Carpenter, 1888, of

which it appears, at first sight, to be a junior homonjmi. However, Carpenter's species

was transferred to Ptilometra by Mr. A. H. Clark in 1907 and thence to Astcrometra in

1909. Under the International Code of Zoological Nomenclature, article 59b, it

would only be necessary for me to find a replacement name for Antedon longicirra

(A. H. Clark) if I consider the two species to be congeneric. Since this is not the case

and is never likely to be, Asterometra longicirra (Carpenter) being a member of the

Oligophreata, there is no need to alter the specific name of this species.

Diagnostic features.-—A small species with the arms not over 40 mm. long, easily

distinguished from all the others by the X-XX, very long cirri (more than a fourth

the arm length) wliich are exceedingly slender and delicate, almost hairlike, very slightly

recurved distally, with aU the 12 to 17 segments much elongated, the earlier with

greatly swollen articidations, the outer gradually decreasing in diameter so that the
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cirri end in a shnrp point without an opposing spine; P2 is less than half as long as Pi

but similar to P3.

Description,.—Centrodorsal flattened hemispherical, the dorsal pole more or less

thickly covered with roimded tubercles, which become smaller centrally; cirrus sockets

arranged in one or two UTCgular crowded rows.

Cirri X-XX, 12-17, from 7 to 11 mm. long, extremely slender, very slightly curved,

and tapering gradually to a sharp point hi the distal fourth, composed of extremely long

segments with greatly swollen articulations, especially in the proximal portion; first

segment very short, second nearly as long as broad, third from two and a half to three

times as long as the diameter of the expanded distal end, and the following about

four times as long as the diameter of the greatly expanded distal ends, or over six

times the median wndth (see fig. 9,a, p. U9) ; bej^ond the fifth to eighth the expansion

of the distal ends of the segments gradually decreases, and the lateral diameter of the

segments after the tenth gradually decreases to the sharp tip; no opposing spine;

terminal claw very slender, and straight.

Distal edge of the radials even wdth the rim of the centrodorsal, sometimes bearing

a few tubercles toward the interradial angles of the calyx; distal interradial angles

sliglitly separated.

IBri very short, about four times as broad as long, twice as long laterally as in

the median line; lateral edges parallel or slight!}^ converging, maldng an angle of about

90° with the lateral edges of the adjacent IBri, and not in contact basaUy; proximal

and distal edges broadly thickened, the proximal more broadly than the distal, and

verj- finely spinous; as a result of this thickening of the proximal and distal edges the

lateral borders have a rounded notch; IBrj (axUlaries) rhombic, all the sides moderately

concave, with truncated lateral angles, from half again to tmce as broad as long;

the lateral angles are slightly produced outward and downward in rounded latero-

posterior processes; the truncated ends of the lateral angles are about as long as the

median length of the IBri; all the borders are slightly everted and very finely spinous.

Arms 10, up to 40 mm. long, and exceedingly slender; brachials elongate, slightly

constricted centrally, this condition increasing distaUy, their siu-faces practically smooth,
with no production of the distal edges.

Syzygies occur between brachials 3+4, 9+10, and 14+ 15, and distally at intervals

of 3 obUque muscular articulations. The arm width at the fu-st syzj-gy is 0.7 mm. and
the length from the pro.ximal edge of the IBr, to the second syzygy is 4.5 mm.

P, is from 3.5 to 4.0 mm. long, tapering evenly from the base to the tip, composed
of from 9 to 11 segments, of which the first is twice as broad as long, the second half

again as long as broad, the third twice as long as broad, and the remainder from two
and a half to three times as long as broad; tliird and following with produced and over-
lapping spinous distal edges which are most developed along the distal side. P2 is from
1.5 to 1.7 mm. long, much smaller and more slender than P, though with similar seg-

ments, of which the first is short, the second slightly longer than broad, the thu-d twice

as long as broad, and the remamder elongated. P3 is sunilar to P2, but very slightly

smaller, with only a very slight production of the distal dorsal edges of the segments.
The distal pinnules are from 2 to 4 mm. long, and extremely slender.

Localities.—Siboga station 50; Bay of Badjo, western coast of Flores; reef; April
16-18, 1899 [A. H. Clark, 1912, 1918] (14, Amsterdam M.).
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Siboga station 167; Ceram Sea, off northwestern New Guinea (lat. 2°35.5' S., long.
131°26.2' E.); 95 meters; August 22, 1899 [A. H. Clark, 1912, 1918] (6, U.S.N.M.,
E.449; Amsterdam M.). Type locality.

Remarks.—Originally I considered the specimens from station 167 as representing
one species, which I called Compsometra longicirra, and those from station 50 as repre-
senting another, C. gracilipes.

Compsometra longicirra I believed to differ from C. gracilipes in having longer cirri

(which does not appear to hold true) with more numerous segments (14-16 as against
12-13 in gracilipes), and Pi proportionately more slender with more elongated seg-
ments which are fewer in number (9 or 10 as contrasted with 11 in gracilipes) and pos-
sess only a slight eversion of their distal ends.

But the largest specimens from station 167 have the arms from 30 to 40 mm. long,

while those from station 50 are smaller, the maximum arm length being only 23 mm ,

•

without doubt the difference in development accounts for the shght differences between
them.

[Note by A.M.C] Following Gislen's synonymy of 1955, this species (longicirra)

is now referred to Antedon.

ANTEDON PARVIFLOKA (A. H. Clark)

FlGUBE 9,6,c

Co ?«pso?«dra parw^ora A. H. Clark, Notes Leyden INIus., vol. 34, 1912, p. 13.3 (description; Siboga
Sta. 50); Unstalked crinoids of the Siboja-Exped., 1918, p. viij (discovery by the Siboga), p. 205
(in key; range), p. 207 (references; detailed description; Stas. 50, 65a, 99, 105, 125, 240, 289),

pp. 271, 272, 273, 274, 275 (listed), pi. 25, figs. 80, 81.—Gisl^n, Nova Acta Reg. Soc. Sci. Upsa-
liensis, ser. 4, vol. 5, No. 6, 1922, pp. 5, 124-126 (detailed notes; localities), pp. 182, 183 (listed);

figs. 109-113, p. 122; Zool. Bidrag Uppsala, vol. 9, 1924, p. 283.—A. H. Clark, Temminckia, vol.

1, 1936, p. 295, p. 316 (locality; notes); John Murray Exped. 1933-34, Sci. Reports, vol. 4, No.
4, 1937, pp. 102, 103.

Diagnostic features.—A very small species with the arms up to only 35 mm. (but

rarelj' over 20 mm.) in length, and the cirri about a fifth as long; the cirri are less than
XL m the kno^\^l specimens, slender and delicate with 8 to 11 greatly elongated seg-

ments, of which the longest are about four tunes as long as their median widths, the

antepenultimate is about twice as long as broad, and the penultimate is from a third

to half again as long as broad and bears a prominent opposing spine ; all the cutus seg-

ments have greatly expanded distal ends, this feature becoming less marked distally;

P2 is about half as long as Pi; the centrodorsal L3 flattened hemispherical.

Description.—Centrodorsal flattened hemispherical, very low, bearing two irregular

rows of cirrus sockets.

Cirri XV-XXV, 8-9 (usually 8), 4 mm. long, exceedingly slender, the much elon-

gated segments with greatly expanded ends; first segment about twice as broad as long,

second from two to two and a half times as long as the diameter of the e.xpanded distal

end, third and fourth the longest, about three times as long as the diameter of the ex-

panded chstal ends or four times the median width; following segments decrease slowly

in length so that the antepenultimate is about twice as long as the diameter of its e.x-

panded distal end, and the penultimate is from a third to half again as long as broad;

the strong constriction of the middle of the segments decreases in amount distally;

opposing spine terminal, prominent, in height reaching nearly half the distal diameter

of the pemdtimate segment; terminal claw about as long as the penultimate segment,

rather stout, strongly and evenly curved.

55G-G62—67 11
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Distill borders of the radials even with the rim of the centrodorsal
;
their distal

angles are slightly separated.

IBr, about three times as broad as the lateral length, which is twice the median

length; lateral edges converge slightly, and widely separated from those of adjacent

IBr,; lateral portion of the proximal and distal edges sometimes slightly thickened;

IBrj'caxillaries) rhombic, \\-ith the lateral angles truncated, twice as broad as long,

widely separated from their nciglibors.

Arms 10, from 15 to 20 mm. long, and slender; brachials with somewhat prom-

inent very finely spinous distal ends.

Sj-zygies occur between brachials 3+4, 9+ 10, 14+ 15 and distally at intervals of

3 muscular articulations.

P, from 2.3 to 3.5 mm. long with 9 or 10 segments, of which the first is twice as

broad as long, the second somewhat longer than broad, the third two and a half times

as long as the pro.ximal diameter, and the following three times as long as the pro.ximal

diameter; the third and following have prominently expanded and overlapping distal

ends which are especially prominent on the distal side of the pinnule, where thej- are

armed with long and prominent spines; Po about half as long as Pi, composed of 7 seg-

ments which are very long, with very strongly everted spinous distal ends, especially

on the distal side; a large gonad extends from the base of the third to the base of the

sixth segment; similar gonads occur on the following pinnules to and including Pj.

[Note bv A.M.C] The paratype from Banda [Siboga station 240), with arms

about 35 mm. long, has the width at the first syzygy 0.6 mm. and the length from

the proximal edge of the IBri to the second syzj'gj- about 4 mm.
Azotes.—Dr. Gislen gives the following details for the specimens from the Bonin

Islands.

No. 1 (station 46): The centrodorsal is about 1.4 mm. in diameter. The cirri are

about XXXV, 9-10, from 2.0 to 2.5 mm. long, arranged in two closely crowded

rows; the third to fifth segments are very strongly constricted centrally, from two and

a half to three times as long as the distal diameter; the seventh segment is half again as

long as broad; the outer segments are less constricted centrallj'. The IBr2 (axillary) is

twice as broad as long, rhombic, the proximal angle incising the IBrj ; it is broader

than the IBr,. The arms are 20+ mm. in length, but not very much longer; the first

brachials are well separated interiorly. P, is 4 mm. long with 10 segments of which
the sixth and following have everted and spinous distal ends. P2 is 2 mm. long, with

7 segments and without a genital gland, P3 is 2.0 mm. long, with 7 segments, of

which the third to fifth carry a genital gland. Pg is 4 mm. long, with 13 segments, of

which the first two are short and the remainder elongated. The disk is 4 mm. in diam-
eter; the anal tube is long.

No. 2 (station 47): The cirri are XXXVII, 8-11, from 2.0 to 4.5 mm. long; the

fourth segment is the longest, from three to four times as long as broad. The radials

are concealed. The IBr2 are half again as broad as long with strongly concave distal

borders. The first brachials are twice as long exteriorly as interiorly, twice as broad as

the external length, and basally in contact interiorly. The arms are 25 mm. long.

P, is 2 mm. long with 7 or 8 segments which, with the exception of the two first and the

terminal, are from two to tliree times as long as broad. Pj is 1.2 mm. long, with 6
segments. Pj is 2.2 mm. long, with 8 segments and carries a genital gland. P4 is 2.2

mm. long, with 8 segments. The distal pinnules are 4 mm. long, with 14 segments.
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No. 3 (station 47): The cirri are XXXI, 9-10, from 2.5 to 3.5 mm. long. The
IBr2 are as in the preceding specimens. The arms are broken, but they were probably
between 20 and 25 mm. long. Pj is 3 mm. long, with 8 segments, of which the third is

two and a half and the fourth three and a half times as long as broad. Pj is from 1.2 to
1.5 mm. long, with 5 or 6 segments. P3 is 2 mm. long, with 7 segments. The disk is

1.8 mm. in diameter.

No. 4 (station 45): The centrodorsal is hemispherical. The cirri are about
XXV, in two rows, 9-11, from 2.0 to 4.5 mm. long. The segments are very markedly
constricted centrally, those before the antepenultimate being twice as long as broad
and the antepenultimate half again as long as broad. The cirri in the distal row
have very much longer segments than the others, with relatively large opposing spines

a

d
dTZ

mm

Figure 9.

—

a, Anledon longicirra

(A. H. Clark), longest cirrus

segment, b, A. farviflora (A.

H. Clark), longest and c, distal-

most cirrus segments, d, A. iris

(A. H. Clark), P,.

and terminal claws. The IBri are six times as broad as long. The IBr2 are rhombic,

twice as broad as long, shorter and with sharper lateral angles than in the preceding

specimens. The arms are 15+ mm. long, rather smooth; the first brachials are basally

in contact interiorly. The distal intersyzygial interval is 3 muscular articulations.

Pi is 1.5 mm. long, with 8 segments. P2 is 1.0 mm. long, with 6 segments. P3 is

1.8 mm. long, with 7 or 8 segments and bearing a genital gland. The disk is 2.5 mm.
in diameter and the anal tube is 1.3 mm. in height.

No. 5 (station 45): The cirri are about XXV, 10-11, from 2 to 3 mm. in length;

the fourth segment is about four times as long as broad. The arms are about 15 mm.
long. Pi is 1.0 mm. long, with 6 segments. P2 is 0.5 mm. long, with 4 segments,

or lacking. The disk is 1 mm. in diameter.

No. 6 (station 44) : The centrodorsal bears about XXV cirrus sockets. The IBri is

five times as broad as long, with a thickened rim against the radial. The IBr2 is three

times as broad as long, rhombic. Pi is 1.2 mm. long, with 7 segments. P2 is 0.8 mm.
long, with 4 or 5 segments. P3 is 1.2 nmi. long, with 6 segments.

No. 7 (station 54): The centrodorsal is 0.5 mm. in diameter, low and rounded,

with about XXXV cirrus sockets arranged in 3 rows. The center of the dorsal pole

is occupied by a small rounded star with the scar left by the central canal of the stem.

The distal borders of the radials are even with the edge of the centrodorsal. The
IBri are four times as broad as long, with the lateral borders converging distally. The
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IBfj (iixillarics) are twice as broad as long and rhombic. The arms are about 5 mm.
long. The first brachials are twice as long exteriorly as interiorly, three times as

broad as the exterior length. The second brachials proximally rise into a sjTiarthrial

tubercle. Pi has 7 segments; Pj is shorter, with 5 segments; P3 is about as long as P2,

with 7 segments; P4 is sometimes absent.

Gislen remarks that in his specimens from the Bonin Islands the cirrus segments

are a little shorter than in those from the Slboga collection; but cirri can be found with

the segments more elongated.

None of his 7 specimens had a genital gland on Pj as did the type from Siboga

station 50. From other Siboga stations, however, the specimens had the first genital

gland on Pa as was the case with his. He suggests that, as this is evidently not due

to age, it may have varietal significance.

Of the three Snellius specimens noted by the author in 1936, one has the cirri

5.5 mm. long, with 10 segments. The dorsal pole of the centrodorsal is papillose.

The elements of the division series and the first two brachials have their edges slightly

thickened, with occasional tubercles on the edges and on the dorsal surface, and with

a few long and widely separated spines on the edges. Pi is 3 mm. long, with 11 seg-

ments. In another specimen P, is 7 mm. long, with 10 or 11 segments. On a de-

tached arm about 30 mm. long, P^ is 5.7 mm. long, with 10 segments, and Pc is 4 mm.
longwith 9 segments and proportionally less stout. On another detached arm about
30 mm. long, P^ is 5.4 mm. long, with 10 segments and P„ is 3.8 mm. long, with 8

segments.

Localities.—Siboga station 240; Banda (south of Ceram); 9-36 meters; black
sand and coral; November 22 to December 1, 1899 [A. H. Clark, 1918] (1, Amsterdam
M.).

Siboga station 289; off eastern Timor Gat. 9° 0.3' S., long. 126° 24.5' E.); 112
meters; mud, sand and shells; January 20, 1900 [A. H. Clark, 1918] (1, Amsterdam
M.).

Siboga station 50; Bay of Badjo, western coast of Flores; reef; April 16-18, 1899
[A. H. Clark, 1912, 1918] (42, U.S.N.M., E. 440; Amsterdam M.). Type locahty.

Siboga station 65a; south of Saleyer (south of western Celebes) (lat. 7° 00' S.,

long. 120° 34.5' E.); 120-400 meters; pale gray mud changing during the haul to
coral; May 6, 1899 [A. H. Clark, 1918] (3, Amsterdam M).

Albatross station 5593; nearSibuko Bay, Borneo; Mt. Putri, Borneo, (sea tangent)
bearing N. 52° W., 17.2 miles distant Gat. 4° 02' 40" N., long. 118° 11' 20" E.3; 69
meters; fine sand; September 29, 1909 (1, U.S.N.M., 36017).

Siboga station 99; anchorage off North Ubian, between Borneo and Zamboanga
Gat. 6° 7.5' N., long. 120° 26' E.); 16-23 meters; lithothamnion ; June 28-30, 1899
[A. H. Clark, 1918] (1, Amsterdam M.).

Siboga station 105; Sulu (Jolo) archipelago Gat. 6° 08' N., long. 121° 19' E )• 275
meters; coral; July 4, 1899 [A. H. Clark, 1918] (1, Amsterdam M.l

Jolo, East Indies; c. 36 meters; hthothamnion; Th. Mortensen. March 17 1914
[MS. record] (1, ? CM.).

Kombir, Banda; c. 75-90 meters; sand and stones; June 3, 1922 [MS.] (1).
Siboga station 125; anchorage off Sawan, Siau Island (between the northeastern

end of Celebes and Mmdanao); 27 meters; stone and some Hthothamnion; July 18-19,
1899 [A. H. Clark, 1918] (2, Amsterdam M.).
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Dr. SLxten Bock's station 44;Bonin Islands; northwest of Ototojima; 128 meters;
July 31, 1914, [Gislen, 1922].

Dr. SLxten Bock's station 46; Bonin Islands; east of the Channel; 128 meters;
August 1, 1914 [Gislen, 1922].

Dr. Sixten Bock's station 47; Bonin Islands; east of the Channel; 146 meters;

August 1, 1914 [Gislen, 1922].

Dr. SLxten Bock's station 54; Bonin Islands; east of Chichijima; 128 meters;

broken shells and sand; August 7, 1914 [Gislen, 1922].

Dr. Sixten Bock's station 45; Bonin Islands; east of Chichijima; 146 meters;

July 31, 1914 [Gisl6n, 1922].

Suvadiva atoU, Maldive Islands; lagoon; 80 meters or less; Willehrord Snellius,

May 4, 1929 [A. H. Clark, 1936] (3, Leiden M.).

Geographical range.—From Banda, Timor and Flores northward to the southern

Philippines and the Bonin Islands, and west to the Maldive Islands.

Bathymetrical range.—-From the shore line down to 275, and possibly to 400,

meters.

History.—This species was first described in 1912 from the collections of the Siboga,

which met with it at a number of different localities. It was subsequently found to

be rather common among the Bonin Islands by Dr. SLxten Bock, his specimens, col-

lected in 1914, having been recorded by Dr. T. Gislen in 1922.

The known range was extended to the Maldive Islands by the collections of the

Snellius expedition, reported by the author in 1936.

[Note by A.M.C] Following Gislen's synonjnuy of 1955, this species is now
referred to Antedon.

ANTEDON IRIS (A. H. Clark)

Figure 9,d

Compsomeira loveni (not of Bell, 1882) A. H. Clark, Mem Australian Mus., vol. 4, 1911, p. 790 (part)

(Claremont I., 11 fms.).—H. L. Clark, Biol. Results Fishing Exper. F.I.S. Endeavour, 1909-14,

vol. 4, pt. 1, 1916, pp. 4, 26 (localities).

Compsomeira iris A. H. Clark, Notes Leyden Mus., vol. 34, 1912, p. 131 (description; Siboga Sta.

144); Unstalked crinoids of the Siboga-Exped., 1918, p. x-iii (discovery by the Siboga), p. ix

(relationship with C. serrata), p. 205 (in key; range), p. 208 (references; detailed description; Sta.

144), p. 273 (listed), pi. 25, figs. 77, 78; Teraminckia, vol. 1, 1936, p. 295 (listed), p. 316 (locaUty).

Diagnosticfeatures.—The cirri are about XXX, short (about a fifth the arm length),

rather stout, and very strongly recurved in the outer three fourths, composed of 10 to

12 segments, of which the longest is about three times as long as the median width and

the distal become shorter, the antepenultimate being as long as, or very slightly longer

than, broad; P, has 16 to 18 segments and is about as long as the cirri; P2 is only half

as long as Pj; the eversion and production of the distal ends of the pinnule segments is

moderately developed; the centrodorsal is flattened hemispherical.

The arms are 45 mm. and the cutI are 8 or 9 mm. in length in the type specimen.

Description.—Centrodorsal very low hemispherical, the bare polar area almost

covered with pits representing obsolete cirrus sockets.

Cirri XXX, 10-12, from 8 to 9 mm. long, the outer portion strongly recurved;

fii-st segment very short, second about twice as long as the median diameter, third

about three times as long as the median diameter, and fourth as long as the third;
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the followin.i: f^adunlly decreasing in length so that the antepenultimate is slightly

longer than broad and the penultimate about as long as broad. The second and third

segments strongly constricted centrally, ^\ith expanded ends, the foUomng gradually

losing this character and becoming laterally flattened and hence broader in lateral view,

the outer segments being nearly or quite t^vice as broad dorsoventraUy as the proximal;

opposing spine large and prominent, triangular, arising from the entii-e dorsal surface

of the penultimate segment, directed obliquely forward.

Distal borders of the radials even with the rim of the centrodorsal.

IBri short, almost entirely di\nded in the median line by the posterior processes of

the axillaries, well separated interradially and not in contact basally; IBrj (axillaries)

rhombic, all the sides strongly concave, about as broad as long and widely separated

from their neighbors.

Arms 10, 45 mm. long, resembling those of A. serrata, but the distal edges of the

brachials, while overlapping and spinous, are much less conspicuously and more finely

spinous, and lack the strongly marked longitudinal ridges running inward from each

of the spinous processes.

Syzvgics occur between brachials 3+4,9+10, 14+ 15,and distally at intervals of 3

muscular articulations. The arm width at the first syzygy is 0.8 mm. and the length

from IBri to the second syzygy is 5.5 mm.
P, is 6.8 to 8.5 mm. long, moderately slender, composed of 16 to 18 segments of

which the first two are broader than long, the thu-d is about twice as long as the median
breadth, and tlie remainder are approximately tlu'cc times as long as broad, and some-
what longer distally; the third and following have slightly projecting and overlapping

distal edges, this increasing distally (see fig. 9,d, p. 149). P2 is much smaller and
more slender than Pi, 4 nun. long and with 11 segments, of which the first two are

short, the third is half again as long as broad, and the following rapidly become elon-

gated; the segments have moderately produced spinous overlapping distal edges. P3 is

from 3.0 to 4.5 mm. long, with about 11 segments, tapering less rapidly than Pj and
thus appearing stouter, especially distally. P4 is similar to P3, but slightly longer and
slightly stouter. The distal pinnules are very slender, 7 mm. long, udth 16 or 17 seg-

ments which have slightly spinous distal edges.

Notes.—A specimen which I have examined and which appears to be referable to

this species comes from 20 miles off Double Island Point, Queensland, in 55 meters;
it was named Compsometra loveni by Dr. H. L. Clark. The cirri are about XV, 10-11
(usually 10); the arms are 35 mm. long; Pj is 5.5 mm. long, with 20-23 segments.

Localities.—Siboga station 144; anchorage north of Salomakiee (Damar) Island,

Anambas Islands, northeast of Singapore; 45 meters; coral bottom and lithothamnion;
August 7-9, 1899 [A. H. Clark, 1912, 1918] (1, the holotype, Amsterdam M.). Type
locality.

Claremont Island, northern Queensland Qat. 14°10' S.); 20 meters [A. H. Clark,
1911] (1, U.S.N.M., 35678).

Endeavour; thirteen miles north by west of Double Island Point, Queensland
(lat. 26°00' S.) ; 46-47 meters [H. L. Clark, 1916].

Endeavour; twenty miles northnortheast of Double Island Point; 55 meters
[H. L. Clark, 1916] (1, M.C.Z., 719).

Willebrord Snellius; Beo, Talaud Islands, East Indies; 6-10 meters- June 14-21,
1930 [A. H. Clark, 1936] (1, Lej-den M.).
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Geographical range.—From the Auambas Islands (northeast of Singapore) and
the Talaud Islands to Double Island Point, southern Queensland (lat. 26°00' S.).

Bathymetrical range.—From the shore line down to 55 meters.

History.—In the collection of the Australian Museum at Sj^dney I found a speci-

men from Claremont Island, Queensland, in 20 meters, which I identified (1911) as

Compsomctra loveni. Although Claremont Island is in a region in which only tropical

forms would normally be assumed to occur, the only two species of what was then
Compsometra, known at the time, were loveni from southeastern Australia and serrata

from southern Japan, and I did not suspect the existence of additional species in the

intermediate region.

When the Siboga collection was sent me, to my surprise I found in it a new species

from the Malayan region which in 1912 I described under the name of C. iris.

The specimen from Claremont Island now proves to belong to this species, which
superficially in many ways is very like loveni.

In 1916 Dr. H. L. Clark recorded loveni as Compsometra from two localities in

southern Queensland. One of these is in the Museum of Comparative Zoology

where I examined it in 1921 and identified it as Compsometra iris.

In 1936 I recorded this species from the collections of the Willebrord Snellius at

the Talaud Islands in the East Indies.

[Note by A.M.C] Following Gislen's synonymy of 1955, this species is now
referred to Antedon.

ANTEDON HUPFERI Hartlaub

Figure 13, d

[See also vol. 1, pt. 2, figs. 568, 569, p. 298]

Antedon rosacea (part) R. Greeff, Zool. Anz., vol. 5, No. 107, 1882, p. 159 (Rolas).

Antedon hupferi Hartlaub, Nachr. Ges. Gottingen, May 1890, p. 171 (Wapoo, Ivory Coast, 21 fms.,

blue mud); Nova Acta Acad. German., vol. 58, No. 1, 1891, p. 88, pi. 5, figs. 53, 59 (detailed de-

scription and comparison with Hathrometratenella).—A. H. Cl.\rk, Smithsonian Misc. Coll., vol.

50, pt. 3, 1907, p. 353 (listed).—Hamann, Bronn's Klassen und Ordnungen des Tier-Reichs, vol. 2,

Abt. 3, 1907, p. 1579 (listed).—A. II. Clark, Proc. U.S. Nat. Mus., vol. 40, 1911, p. 3 (GreeEf's

specimens from Rolas possibly this species), p. -t (history), p. 7 (occurs on the west coast of Africa),

p. 12 (closely allied to A. dubenii from Rio; characteristic of the West African-South American

faunal area), p. 39 (specimens from Madeira possibly referable to this species), p. 40 (synonymy;

Rolas; Wapoo; Goree; Canary Is.; Madeira; discussion); m Michaelsen and Hartmeyer, Die

Fauna Sudwest-Australiens, vol. 3, Lief. 13, Crinoidea, 1911, p. 449 (resembles A. petasris in its

short arms); Smithsonian Misc. Coll., vol. 60, No. 10, 1912, p. 2 (of Hartlaub, 1890-91=4.

hupferi), p. 30 (Wapu; redescription of the type specimen; Goree, 13 fms.) ; Crinoids of the Indian

Ocean, 1912, p. 37 (listed; identity) ; Smithsonian Misc. Coll., vol. 61, No. 15, 1913, p. 52 (Goree);

in Michaelsen and Hartmeyer, Beitrage zur Kenntnis Meeresfauna Westafrikas, Echinod. II,

Crinoidea, 1914, p. 307 (references; Wapoo; Rolas), p. 315 (in key), p. 316 (range), p. 317 (pos-

sibly only immature moroccana) ; Unstalked crinoids of the Siboga-Exped., 1918, p. 203 (in key;

range).

—

Mortensen, Vid. Medd. Nat. Foren. K0benhavn, vol. 72, 1920, p. 71 (discussion).

—

A. H. Clark, The Danish Ingolf-Exped., vol. 4, No. 5, Crinoidea, 1923, p. 41 (range), p. 55

(in key).— (?) Mortensen, Bull. Soc. Sci. Nat. Maroc, vol. 5, Nos. 4, 5, 1925, pp. 179, 180, 183

(doubtful identity).

—

Kolosvary, Festschrift fur Embrik Strand, vol. 2, 1937, p. 469.

—

C.-idbn.4T,

Rev. Trav. P6ches Marit. Paris, vol. 11, 1938, p. 373 (President-Theodore-Tissier stations.).—

(?) V.\NEy and John, Sci. Res. Voy. Scotia, 1902-04, vol. 59, pt. 3, 1939, p. 665 (Cape Verde

Islands; remarks, hke specimens from Goree).— Gisl^n, Allanlide Rep., No. 3, 1955, p. 84 (syno-

nym of A. dubenii), p. 87 (spinous pinnule segments), p. 90 (synonymous with moroccana and

dubenii).—Bvca.'iK AN, Proc. Zool. Soc. London, vol. 130, pt. 1, 1958, p. 31 (off Accra; 40-60 fms.).

Antedon dubenii (part) Gisl^n, Allanlide Rep., No. 3, 1955, pp. 86-87 (most southern localities), pi. 1,

fig. 4 (cirri), pi. 2, fig. 8 (pinnules).
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Diagnosticfeatures.—The ami length is up to about 50 mm. in the known specimens

and the cirri up to XL, their length equal to about a quarter that of the arms, the

peripheral ones w-ith up to 18, usually 16, segments, of which the longer proximal are

two to two and a half times as long as tlieir median width and the distal are distinctly

longer than wide as well as very little wider dorsoventrally than the proximal ones;

P, has up to 25, usually 20, segments and is at least twice as long as Pa, which is similar

to Pj; there are often calcareous patches in the perisome between the division series.

Description.—Ccntrodorsal discoidal, thin, the rather broad dorsal pole very

slightly concave, 1 mm. in diameter. The cirrus sockets are arranged in two irregular

rows.

Cirri XXVI, 14-16, from 12 to 14 mm. long, intermediate in character between

those of ^1. bijida and those of A. mediierranea. The longest proximal segments are

from two to two and a half times as long as the proximal diameter, shghtly constricted

centrally; the short outer segments are usually half again as long as broad, becoming

slightly longer on the last three, with a perfectly straight dorsal profile. The opposing

spine is minute, terminal, and sharp. The moderate central constriction of the longer

earlier segments makes the outer ones, which are slightly flattened laterally, appear

broader in lateral view; but the difference is relatively slight.

The perisomic areas between the IBr series are occupied by triangular masses of

rather solid perisomic plates. The disk is 7 mm. in diameter, and bears a very few

small calcareous nodules, more numerous on the base of the anal tube than elsewhere.

The 10 arms are 35 mm. long and have a fairly smooth dorsal profile. The fu'st

and second brachials are longer outwardly than inwardly; the first sj^zj'gial pair (com-

posed of the third and fourth brachials) is wedge-shaped, slightly longer inwardly than

outwardly. From about the tenth onward the brachials are triangular with a slight

tendency toward an overlapping of their distal ends. From the twentieth onward they

become wedge-shaped. The sj^zj-gial pairs are long.

Syzygies occur between brachials 3-f-4, 9-|-10, and 14+ 15, and distally at intervals

of 3 or 4 muscular articulations.

Pi is very long, though not especially stout, about 10 mm. in length and composed
of 18 to 20 segments, of which the first is about as broad as long, the second is slightly

longer than broad, the third is slightly over twice as long as broad, and the remainder

are three times as long as broad; the third and following have very slightly produced

and ver}^ finely spinous distal ends.

P. is similar, about 6 mm. long, with about 12 segments.

Pj is usually about one-third as long as P,, composed of about 8 segments, of which
the three basal are broad and the remainder elongated. The immediately follo^\•ing

pinnules are of the same length, after which the pmnules become elongated and more
slender, reaching a length of 9 mm. distallj'.

The color in alcohol is dirty white.

Notes [by A.M.C.].—A number of specimens from southwest of Sierra Leone, with
arms probably up to about 50 or 55 mm. in length, all have the ccntrodorsal with sloping

sides bearing about XIj cirri and the small dorsal pole distinctly concave, measuring
0.7 to 0.9 mm. across when the total diameter of the ccntrodorsal is 2.5 to 3.0 mm. In
two specimens from off Accra, the ccntrodorsal is more discoidal, the dorsal pole being
1.6 to 1.8 mm. across and the total diameter about 3.4 mm.; in one the dorsal pole is

distinctly concave but in the other it is nearly flat. In all these specimens there are
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distinct lateral flanges on each first brachial leading from less marked flanges on the divi-

sion series as in A. mediterranea. Between the adjacent IBri are triangular calcareous

patches on the perisome as in the specimens described above. P, is usually much
stouter than the other pinnules, 10 to 12 mm. long and with 18 to 25, usuafly about 20,

segments. Pj, with 11 or 12 segments, is about 5 mm. long. P3 is similar in length but
has 11 to 14 segments. The cirri are long and slender, mostly preserved in the extended

condition in contrast to those of specimens of A. bifida moroccana and not markedly
widened dorsoventrally in the distal part. Some measurements are given in the follow-

ing tabulation for comparison with those of Antedon bifida bifida and bifida moroccana
in table 6 on p. 95.

Table 3.

—

Measurements of some of the peripheral cirri of one specimen of A. hupferi from off Accra
and six from Sierra Leone (the largest have the length IBri to Br^ about 7 mm.)

Width at 1st syzygy
(mm.)
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ftud S5 (off the Ivory Coast and ihe eastern end of Ghana) are certainly referable to

hupjeri, their cu-ri being; slender and hardly at all expanded distally and the brachials

only very slightly flared, if at all. On the other hand, specimens from stations 147,

14S, 153, and 163 (from stations to the north of Sierra Leone, 9+ ° N.) have expanded

cirri and more or less flared brachials, as in A. bifida moroccana. However, six speci-

mens from station 60 (off Liberia) and two from station 151 (due west of the northern

end of SieiTa Leone) are intermediate, though tending towards the form of moroccana,

while three specimens from station 123 (off Gabon, 2° S., 9° E.) and one from station

116 (off Nigeria) are also intermediate, but tend towards A. hupjeri.

Only more material and better descriptions can settle the limits of these Atlantic

species of Antedon.

Localities.—lsh\ das Rolas (just south of Sao Thom6) (lat. 0°00') [Greeff, 1882].

Adantide station 123; off Gabon (lat. 2°03' S., long. 9°05' E.); mud; 50 meters

[Gisl6n, 1955] (4 and 1 juvenile, CM.).
Atlantide station 116; off Nigeria (lat. 4°01' N., long. 7°5G' E.); mud; 66 meters

[Gisl^n, 1955] (1, CM.).
Atlantide station 85; off the eastern end of Ghana (lat. 5°37' N., long. 0°38' E.);

mud; 28-40 meters [Gisl^n, 1955] (1, CM.).
Atlantide station 68; off the Ivory Coast (lat. 4°38' N., long. 6°1S' W.); mud; 90

meters [Gisl6n, 1955] (2, CM.).
Off Accra, Ghana; 70-110 meters [J. B. Buchanan, 1958] (2, B.M.).

Wappou (Wapoo or Wapu), Ivory Coast (about 7°15' W.); 38 meters; Captain

Ilupfer, December 5, 1887 [Hartlaub, 1890, 1891; A. H. Clark, 1911, 1912, 1914, 1918]

(1, H.M.). Type locality.

President-Theodore-Tissier, fifth cruise; station 722; west of Sierra Leone Qat-

9°14' N., long. 15°31' W.); 120 meters; May 19, 1936 [Cadenat, 1938].

President-Theodore-Tissier, fifth cruise; station 728; west of Sierra Leone (lat. 9°

25' N., long. 13°4S' W.) ; depth not given; bottom greenish sand; May 25, 1936 [Cade-

nat, 1938].

Off Sierra Leone Gat. 6°54' N., long. 11°54' W.); 72 meters; West African Fish-

eries Research Institute, A. R. Longhurst (20, B.M.).

Doubtful localities.—St. Vincent, Cape Verde Islands; shore [Vaney and John,

1939] (1, Royal Scottish Museum).
Vanneau stations 37 and 46 (1924); Atlantic coast of Morocco [Mortensen, 1925].

[Note by A.M.C] Both these are probably A. bifida moroccana like those from Goree,

Senegal.

Geographical range.—West Africa, from Sierra Leone to Gabon in the Gulf of

Guinea.

Bathymetrical range.—From the shore line down to 120 meters.

Occurrence.—Professor Greeff says that he found only a few specimens at Rolas,
on the shore cliffs at the lowest tide.

History.—It is probably to this species that the specimens collected by Prof. R.
Greeff at Rolas, on the equator in the Gulf of Guinea, and recorded as Antedon rosacea,

should be assigned.

This form was described by Dr. Clemens Hartlaub in 1890 from a specimen he
found in the Hamburg Museum, from Wappou, on the Ivory Coast, collected by
Captain Hupfer. He described it in greater detail and figured it in the following year.
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but his account of it is misleading in that he compared it onl}' with Ilathrometra

sarsi, quite overlooking its affinities with the other species of Antedon as now under-
stood. In 1910 I reexamined Hartlaub's type at Hamburg, thanks to the courtesy of

Prof. Georg Pfeffer, and found there another from Goree, Senegal, which had also been
collected by Capt. Hupfer. Later I found three more from Goree in the British Museum.
In 1911 I gave Goree among the locahties from which this species is known, in the

following year describing the type in detail and listing the specimen from Goree in the

Hamburg Museum. In 1913 I recorded those from Goree in the British Museum.
[Notes by A.M.C] In 1914, however, Mr. A. H. Clark included Goree among the

localities for his new species moroccana and certainly this change is supported by the

British Museiun specimens which have the short, curled, distally expanded cirri typical

of moroccava.

In 1925 Dr. Th. Mortensen gave the name hupferi to some specimens of Antedon
collected off the Atlantic coast of Morocco by the Vannemt. It seems more likely

that these too are moroccana.

In 1938 Cadenat recorded A. hupferi from the dredgings of the President-Theodore-

Tissier to the west of Sierra Leone, the depth of one station being 120 meters.

The following year Dr. D. DUwyn John recorded under this name a single speci-

men lacking the cirri, taken on the shore at St. Vincent, Cape Verde Islands, by the

Scottish Antarctic Expedition en route. He reckoned it belongs to the same species

as the thi-ee from Goree which had been labeled hupferi by Mr. Clark (though since

referred to moroccana).

Gislen (1955) has recorded specimens from a number of West African stations

under the name of A. dubenii of which nearly all those that I have seen from localities

south of Sierra Leone prove to be distinct as A. hupferi.

ANTEDON INCOMMODA INCOMMODA (Bell)

Figure 10,a

[See also vol. 1, pt. 1, fig. 107, p. 173]

Antedon incommoda Bell, Ann. Mag. Nat. Hist., ser. 6, vol. 2, 1888, pp. 402, 404 (Port Phillip; de-

scription); vol. 3, 1889, p. 292.

—

Hamann, Bronn's Klassen und Ordnungen des Tier-Reichs, vol.

2, Abt. 3, 1907, p. 1580 (listed).

Antedon, sp. nov. P. H. Carpenter, Proc. Roy. Soc. Victoria, new ser., vol. 1, for 1889, 1890, p. 135
(Port Phillip).

? Compsometra lacertosa A. H. Clark, Proc. U.S. Nat. Mus., vol. 38, 1910, p. 275 (Port Jackson);

Mem. Australian Mus., vol. 4, 1911, p. 718 {= Antedon, sp. nov. Carpenter, 1890), p. 790 (com-

pared with loveni).

Compsometra incommoda A. H. Clark in Michaelsen and Hartmeyer, Die Fauna Sudwest-Australiens,

vol. 3, Lief. 13, Crinoidea, 1911, pp. 442, 443, 444, 464, 465 (detailed discussion; localities; com-
parisons); Mem. Australian Mus., vol. 4, 1911, pp. 722, 735, 792 (detailed account; localities);

Proc. U.S. Nat. Mus., vol. 43, 1912, pp. 382, 405; Crinoids of the Indian Ocean, 1912, pp. 10,

229 (localities; discussion); Smithsonian Misc. Coll., vol. 61, No. 15, 1913, p. 52 (specimens in

the British Museum); Die Crinotden der Antarktis, 1915, p. 124 (exhibits the same features as

Solanomelra anlarclica), p. 167 (range); Internat. Rev. gesamt. Hydrobiol. und Hydrogr., 1915,

p. 227 (distribution).—H. L. Clark, Biol. Results Fishing Exper. F.I.S. Endeavour, 1909-14,

vol. 4, 1916, pt. 1, pp. 5, 26 (range; locality).

—

Hartmeyer, Mitt. Zool. Mus. Berlin, vol. 8,

No. 2, 1916, p. 236 (southwestern Australia; No. 5958).—.\. H. Clark, Proc. Biol. Soc. Wash-
ington, vol. 31, 1918, p. 42 (listed from Tasmania); Unstalked crinoids of the Siboga-E-aped.,

1918, p. 205 (in key; range), p. 208 (synonymy); Smithsonian Misc. Coll., vol. 72, No. 7, 1921,

pi. 12, fig. 48.—H. L. Clark, Rec. South Australian Mus., vol. 3, No. 4, 1928, p. 362 (listed),

p. 369 (two specimens, locality unknown; notes); Mem. Mus. Comp. Zool., vol. 55, 1938, p. 44
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(associations), p. 45 (various localities in Western Australia; notes).

—

Cotton and Godfrey,

Roc. South Australian Mus., vol. 7, 1942, p. 232 (type locality; distribution).— H. L. Clabk,

Echinodcrra fauna of Australia, 1946, p. 00 (distribution in Australia, Port Jackson record

needs confirmation).

Diagnostic featvres [by A.M.C.].—Tlie ccntrodorsal is discoidal, witli the dorsal

pole quite flat although variable in width, the cirrus sockets sometimes encroaching on

it; the cirri have up to 13 (rarely 14) segments, of which the longest are not more than

half again as long as their median width and the antepenultimate is about as long as

broad, but may be broader; the distal half of the cirrus is expanded dorsoventralh^;

in length the cirri arc about a fifth the arm length when that is about 35 mm. (a ninth

when the arm length is about 60 mm. in the types of Compsometra lacertosa from Port

Jackson) ; there are XX-XXX cirri when the arm length is up to 50 mm. (XXXV in

larger Port Jackson specimens) ; P, has 15 to 24 segments iii Port Phillip specimens of

arm length up to 50 mm. (30 to 32 in larger Port Jackson ones) and P2 is less than half

as long with nearly half as many segments; P3 is similar in size to P2 but bears a gonad.

Remarks [by A.M.C.].—Mr. A. H. Clark had left his description of the tj-pes of

lacertosa from Port Jackson to cover this species. As there is an element of doubt about

the identity of lacertosa and incommoda I am inserting here a description based on the

type material of incommoda from Port Phillip.

Description [by A.M.C.].—The ccntrodorsal is discoidal, ^vith the dorsal pole quite

flat and the cirrus sockets crowded round the margin in about two irregular rows. In

some specimens the sockets encroach considerably on the dorsal pole, which, as a result,

varies in diameter from O.S to 1.6 mm. in 20 specimens, averaging 1.2 mm.
The cirri are XXIII-XXX in five syntypcs with arm length 25 to c.50 mm., with

up to 13 segments except in the largest which may have 14, and up to 8.0 mm. long.

The segments are laterally compressed, but dorsoventrally expanded in the distal half

particularly. The longer segments have the length to median mdth in lateral \ie\v

about 1.5 : 1; they are somewhat constricted in the middle and expanded at the distal

ends. The antepenultimate segment is not longer than wide. The opposing spine
is well developed and the terminal claw strong and curved, particularly towards its

base.

The arms are 25 to 50 nmi. long in the five syntypes examined. The width at
the Ci-st syzygy is 0.7 to 1.1 mm. and the length from the proximal edge of the IBr,
to the second syzygy is 5.0 to 6.0 mm. The brachials are slightly flared towards their
distal ends.

P, has 15 to 24 segments which arc slightly flared and spinous at their distal ends.
The fourth segment is about twice as long as wide and the following ones become at
least twice as long again. The total length is usually little less than the cirrus length,
5.5 to 6.0 mm., but in the largest specimen it may exceed the cutus length and measure
10 mm.

Pj is much shorter with S to 12 stouter, more markedly flared and more spiny
segments. It is 2.0 to 5.0 mm. long.

P3 is the first genital pinnule. It has 11 to 13 segments and measures 3.0 to 4.0
mm. The segments are still more markedly flared and spinous.

In some specimens the gonads are considerably expanded and in the females the
eggs can be seen through the transparent wall.

The sacculi are numerous and conspicuous.
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Table 4.

—

Measurements of some specimens of Antedon incommoda, respectively three syntypes of
A. incommoda austmi from northwest Australia, five syntypes and three other specimens of A. in-commoda mcommoda from Port Phillip, Victoria, and the types of Compsometra laccrtosa from
Port Jackson summarized for comparison

Arm length
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less oblique, and in the terminal portion much elongated and centrally constrict-

ed, t\vice as long as broad or even longer; fifth and following brachials with rather

strongl\- overlapping spinous distal edges, this feature becoming less marked in the

outer portion of the arm.

Syzygies occur between brachials 3+4, 9+ 10, 14+ 15, and distally at intervals

of 3 muscular articulations.

P, is 1 1 mm. long, slender and flagellate, with from 30 to 32 segments, of which

the first is short, the following three or four about as long as broad, then rapidly be-

coming elongated and after three or four more about twice as long as broad, and

somewhat longer distally; second and two or three following segments with the distal

edges strongly produced, oveilapping and finely spinous, but this gradually dies away

as the segments become elongated, so that most of the pinnule is smooth; the elon-

gated segments have slightly e.\-panded ends. P2 is 5 mm. long, slightly less stout

basally than ?,, with from 16 to 20 segments, of which the first is exceedingly short,

the ne.xt two are about as long as broad, and the following become elongated and

about twice as long as broad distally; second, third, and fourth segments with strongly

overlapping distal dorsal ends, this feature d^-ing away on the three or four following

segments. P3 is about 5 mm. long with about 15 segments, of which the pro.xdmal

have much more strongly produced and overlapping distal ends than those of P2,

which it otherwise resembles, and this character is prominent on aU the segments

almost to the tip of the pinnule; the third to twelfth segments bear a large rounded

gonad. The following pinnules are similar to P3 but slightly longer, 5.5 mm., M-ith

somewhat larger genital glands; after P:o the gonads slowly decrease in size, finally

disappearing on Pie- The distal pinnules are exceedinglj' slender, about 4 mm. long,

their pensome with large, conspicuous and thickly set saccuh.

Each of the ambulacral lappets contains a minute short straight rod.

The disc is as in Aniedon ioveni; the saccuh are rather small, but very numerous

along the ambulacra of the disc, arms and pinnides.

The color in alcohol is a dull greenish gray.

[Notes by A.M.C] It can be seen from the foregoing descriptions and table

that the types of lacertosa are very similar to those of incommoda. The most im-

portant difference seems to lie in the proportions of the cirri and number of segments,

the larger specimens of lacertosa with arm length about 65 mm. having cirri not more
than 7 mm. long, with up to 12 segments, while Port Phillip specimens with arm
length about 50 mm. have the cirri S mm. long, with 14 segments. The larger

number of segments in Pi of lacertosa (30 to 32) is not so much greater than the 24 found

in one of the largest Port Phillip specimens, especially considering the very wide

range \vilh regard to this character shown by Gisldn to occur in Antedon serrafa which

has from 12 to 2cS segments in Pj in different specimens.

Also included in the preceding table are details of three of the 11 specimens of

Antedon from Lewis Island in the Dampier Archipelago, just east of the northwest cape

of Australia. In retrospect Mr. A. 11. Clark included these in A. iris in this typescript

but the cirrus segments are relatively much shorter than in the tjTje of that species and
they approach the types of incommoda much more closely. The only significant dif-

ference appears to be that the centrodorsal of the Dampier Ai-cliipelago specimens is

less markedly discoidal than in the Port Phillip specimens, with the cu-rus sockets en-

croaching further onto the dorsal pole, so that its diameter is not more than 0.9 mm.
and may be as little as 0.4 mm., though averaging 0.7 in the 11 specimens. This dif-
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ference warrants a subspecific distinction for those nortliwest Australian specimens for

whicli I propose the name austini. A. incommoda has previously been recorded from
as far north as Geraldton in Western AustraUa but I have seen no specimens other than

those from Port Phillip, so cannot define the range of this new subspecies.

An interesting discovery made while measuring the centrodorsals of idl the Port
Phillip specimens, was that among those registered in the 1890s, some of which speci-

mens had been through P. H. Carpenter's hands, were six examples of Antedon loveni.

These were all smaller than the majority of the specimens of incommoda taken with

them. They were distinguished at first by the convex centrodorsal and by the more
slender cirri. An examination of the pinnules showed Pj to be much shorter than in

incommoda with only about 8 segments. Carpenter was therefore justified in thinking

there are two related species in Port Phillip Bay.

As Antedon loveni and A. incommoda do occur together at Port Phillip it is not so

unlikely that both can be found at Port Jackson.

Localities.—FoTt Jackson, New South Wales [A.H. Clark, 1910, 1911] (5, U.S.N.M.
356S0; Australian jVI.). Type locality of Compsometra lacertosa.

Endeavour; southeast of Flinders Island (north of eastern Tasmania); 68 meters

[H.L. Clark, 1916] (1, M.C.Z., 718).

Port Phillip, Victoria, outer part of the harbor and outside the Heads [Bell, 1888;

P. H. Carpenter, 1890; A. H. Clark, 1911, 1913] (43, B.M.). Tj-pe locahty.

Encounter Bay, off the mouth of the Murray River, South Australia [A. H. Clark,

1911].

Hamburg Southwest Australian Expedition, 1905, station 56; Koombana Bay, 6-7

miles southwest of Bunbury, Western AustraUa; 14.5-18 meters; rocky bottom with

a few plantlike organisms; July 28, 1905 [A. H. Clark, 1911, 1912; Hartmeyer, 1916]

(3, U.S.N.M., 35675; Berl. AI.; H.M.).

Western Australia: Geraldton; tide pool N. of jetty. Dongarra. Cottesloe, North
Beach. Off Garden Island, Fremantle; 13 meters. Bunbury, Koombana Bay; 9-15

meters; Basalt Reef. East of C. Naturaliste, Bunkers Bay. Albany; below low water

[H. L. Clark, 1938].

Geographical range oj Antedon incommoda.—South and west coasts of Australia

from Port PhUlip, Victoria, and probably Port Jackson, New South Wales, to the

Dampier Archipelago in the northwest (subspecies austini).

Bathymetrical range.—From shallow water down to 68 meters.

History.—Prof. F. Jeffrey Bell in 1888 published a report upon a nmnber of echino-

derms which had from time to time been sent to the British Museum by Mr. J. Brace-

bridge Wilson, who had been conducting dredging operations at Port Phillip, Victoria.

In this collection were two comatulids taken in the summer of 1887-88 in the outer part

of the harbor of Port PhiUip and outside the Heads; these Professor Bell took to rep-

resent a new species which he described under the name of Antedon incommoda, re-

marking that it appeared to be common at Port Phillip, as several specimens had been

sent to him. In his description, brief and unsatisfactory, be compares his new species

only with Antedon [Oligometrides] hidens.

In the following year Professor Bell published a short note in which he mentioned

that in the Alert report he had stated that P2 in Antedon jmmila (i.e., A. loveni) is longer

than Pi whereas as a matter of fact it is Pj that is longer than P2, and that this had

led him to institute a new species, A. incommoda, based on examples of what are really

A. pumila.
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These specimens were also submitted to P. H. Carpenter, and in 1890 his report

upon them appeared. Referring to them under the designation of Antedon, sp. nov.,

ho said that lie behoved them to represent a new species, but remarked that this may

turn out to be onl^' a strongly marked variety of A. pumila (A. loveni). He intended

to draw up a diagnosis of this new form, but was never able to do this.

In 1902 Sayce recorded specimens of loveni (as Antedon pumila) from the entrance

to Port Pliilhp in 11 to 16 meters. In all probability these were mostly or entirely of

this species, though I (A.H.C.) have given him the benefit of the doubt and entered

them under loveni which, unless a specimen in the British Museum is erroneously

labeled, also occurs there.

When I examined the magnificent collection of comatulids belonging to the Aus-

tralian Museum I found nearly 800 specimens of Antedon loveni from various localities

in it, and with them several examples of a species which, though allied to it, was quite

distinct and showed no evidence of iutergradation. This I assumed was the Antedon,

sp. nov., referred to by P. H. Carpenter in 1890, and in 1910 I described it, on the basis

of 5 specunens from Port Jackson, New South Wales, under the name of Compsometra

lacertosa.

Shortly after this paper was published I visited the British Museum and was

greatly surprised to find that the types of Bell's Antedon incommoda included two speci-

mens of the form I had just described and one of Ptilometra macronema, but none of

Aiiiedon pumila (loveni) in the synonymy of which he had unhesitatingly placed it. I

was fortunately able to make the situation clear in my memoir on the recent crinoids of

Austraha in 1911.

In 1911, 1 pubhshed a detailed discussion of the comatulids of Australia based upon
the collections made by the Hamburg Southwest Austi-alian E.^pedition, under Drs. W.
Michaelsen and R. Hartmej^er, in 1905, in which this species was recorded from two

new localities.

In 1916, Dr. H. L. Clark recorded it from Flinders Island, where it had been

dredged by the Endeavour.

In 1928, Dr. H. L. Clark named two small specimens in the South Austrahan
Museum Compsometra incommoda. Their locahty was unfortunately unknown. The
larger had arms about 25 mm. long and XXVIII cirri. In the smaller the cirri were
only XX, willi about 10 segments.

In 1938, Dr. Clark recorded this species from a number of localities in southwestern
Australia, extending the range northwards as far as Geraldton (north of Fremantle).

In 1946, he queried the occurrence of the species in Port Jackson.
[Note by A.M.C] Following Gisl6n's synonymy of 1955, this species is now

referred back to Antedon.

ANTEDON INCOMMODA AUSTINI subsp. nov.. A. M. Qark

Figure 10,6-e

Compsometra, sp. A. II. Clark, in Michaelsen and Ilartmeyer, Die Fauna Sudwest-Australiens, vol. 3,
Lief. 13, Crinoidea, 1911, p. 466 (Lewis Island); Mem. Australian Mus., vol. 4, 1911, p. 797 (same);
Smithsonian Misc. Coll., vol. 61, No. 15, 1913, p. 71 (same).

Diagnostic features.—Tins subspecies differs from incommoda incommoda only in

the relatively smaller dorsal pole of the centrodorsal, of which the center may be very
shghtly convex. The eleven specimens have the dorsal pole from 0.4 to 0.9 mm. in

diameter, averaging 0.7 mm. The sides of the centrodorsal bearing the cirri are more
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sloping than in most specimens from Port Phillip, where they are usually, but not always,
nearly vertical. In 20 specimens from Port Phillip the dorsal pole varied from 0.8 to

1.6 mm. across, averaging 1.2 mm. There is then an overlap with regard to this char-
acter which does not permit more than an infraspecific distinction of the two sets of

specimens.

a

mm

Q^^crnx=3=x

Figure 10.

—

a, Antedon incommoda incommoda (Bell), B.M., 93.7.8.2-S, Port Phillip, dorsal

view of centrodorsal and part of postradial series, b, A. incommoda austini sp. nov., B.M.

86.2.25.4-9, dorsal and slightly lateral view of centrodorsal and part of postradial series;

c, same, base of Pi; d. Pa; e, peripheral cirrus.
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Some numerical detaQs of three of the specimens of austini are included in table 4,

on p. 159.

The geographical limits of this subspecies cannot be determined \vithout an ex-

amination of material from the west coast of Australia. Possibly all the specimens

recorded as incommoda by Dr. H. L. Clark from Western Australia are referable to

austini, the Great Austrahan Bight formmg the dividing hne between the subspecies.

Locality.—Lesvis Island, Dampier iVi-chipelago, northwest Australia [A. H. Clark,

1911, 1913] (11, B.M.).

ANTEDON SERRATA A. H. Clark*

Figure ll,a,6

[See also vol. 1, pt. 1, fig. 373 (p. 299); pt. 2, figs. 296 (p. 221, 335) (p. 227, and 342) (p. 229)]

.'ln/e<fo7» serrata A. H. Clark, Smithsoni.an Misc. Coll., vol. 50, pt. 3, 1907, p. 353 (listed; nomen

nudutn); Bull. Mus. Comp. Zool., vol. 51, No. 8, 1908, p. 240, pi. 1, fig. 4 rdescription; Tokj-o

Bay, 8-12 fms.); Crinoids of the Indian Ocean, 1912, p. 229, footnote (of Orsted, MS.= S(ylo-

melra spinifera).

Compsomelra serrata k. H. Clark, Proc. Biol. Soc. Washington, vol. 21, 1908, p. 131 (listed); Proc.

U.S. Nat. Mus., vol. 34, 1908, p. 316 (Tokj'o Bay, 8-12 fms.; cotj'pe); Vid. Medd. Nat. Foren.

K0benhavn, 1909, p. 192 (Formosa Channel, 35 fms.); Notes Leyden Mus., vol. 34, 1912, pp.

131, 132 (compared with C. iris); Crinoids of the Indian Ocean, 1912, p. 229 (synonymy; For-

mosa to southern J.apan; 8-35 fms.); Proc. Biol. Soc. Washington, vol. 26, 1913, p. 179 (range);

Journ. Washington Acad. Sci., vol. 5, 1915, No. 6, p. 215 (range and its significance); Unstalked

crinoids of the Si'fcoga-Exped., 1918, p. ix (relationship with C. iris), p. 205 (in key; range),

p. 209 (references).

—

Mortensen, Studies in the development of crinoids, 1920, pp. 13, 16, 22

(development compared with that of Tropiomctra)
, pp. 23-30 (embryology), p. 64 (discussion

of the embryology), text-figs. 5, 6, pis. 11-13.

—

Gisl£n, Nova Acta Reg. Soc. Sci. Upsaliensis,

ser. 4, vol. 5, No. 6, 1922, pp. 5, 126 (localities; notes); figs. 105-108, p. 122; Zool. Bidrag Uppsala,

vol. 9, 1924, p. 28, footnote 1, p. 82 (syzygial faces), p. 194 (larva), p. 223 (gonads), fig. 83, p. 81;

Vid. Medd. Nat. Foren. K0benhavn, vol. 83, 1927, p. 3 (stations 1, 3, 10, 22, 23, 25; 0-180 meters),

p. 43 (stations; notes), pp. 68, 69.—A. H. Clark, Journ. Linn. Soc. (Zool.), vol. 36, 1929, p. 658

(locality).—Chang, Contr. Inst. Zool. Nat. Acad. Peiping, vol. 4, 1948, p. 34 (listed), pp. 88-90

(references; description; type locality), p. 91 (biithymetrical range), fig. 24, pi. 9, figs. 7-9.

—

Htman, The invertebrates, vol. 4, Echinodermata, 1955, p. 87 (doliolaria larv.a).

Iridometra serrata A. H. Clark, Proc. U.S. Nat. Mus., vol. 34, 1908, p. 219 (compared with 7. [Argyro-

metra] crispa).

Diagnostic features.—The arms are up to 70 mm. long; in the largest specimens

the cirri are about one-eighth as long as the arras but in the smaller ones may be up to

a quarter as long; the cirri arc XX-LVwhen the arms e.TCced 20 mm., with up to 16,

usually 13 or 14 segments, of which the longest are about twice as long as their median
widths and the antepenultimate is about half again as long as wide; Pi has 12 to 28

segments; P2 is about half as long as P, or even shorter; P3 is slightly larger than P2

and bears a gonad; the brachials may be prominently spinous as well as the pinnule

segments; the centrodorsal is flattened hemispherical.

Description.—The centrodorsal is low-hemispherical.

The cirri are about XXX, 11-14, from 7 to 8 mm. long. The longest segments
are about twice as long as theu- median widths. Those in the proximal half of the

cirri are more or less constricted centrallj'. The opposing spine is minute.

See also Addenda (p. 838) under 1965.
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The radials are just visible as small intciTadial triangles. The IBri are very-

short. The IBrj (axillaries) are triangular, about twice as broad as long.

The 10 arms are 45 mm. long. The first two brachials are wedge-shaped, longer
outwardly than inwardly; the first syzygial pau- (composed of the third and fourth
brachials) is wedge-shaped, slightly longer interiorly than exteriorly; the next three
brachials are oblong, and the following become wedge-shaped, at first short, but after

the eleventh about as long as broad and after the middle of the arm elongate.

Syzygies occur between brachials 3+4, 9+10, and 14+ 15, and distally at intervals
of 3 muscular articulations.

Pi is 5 mm. long, composed of 15 segments, of which the first is very short, the
second is slightly longer than broad, and the remainder are elongated; the ends of the
segments are turned outward and produced dorsally and armed with very fine spines.

The five following pinnules are similar to Pj but considerably shorter with the distal

eversion of the segments more marked, the dorsal projection being equal to from half

to nearly the whole length of the segment. The remaining pinnules become longer
and more slender and the eversion of the distal ends of the segments gradually dies

away.

The color in alcohol is brownish, the arms narrowly banded on about every third

brachial ^viih darker brown.

Notes [by A.M.C.].—The preceding description was drawn up from the type speci-

men in the Museum of Comparative Zoology.

Dr. Torsten Gislen has given details of IS specimens secured by Dr. Sixten Bock
in southern Japan in 1914. These form the first half of the table below.

The first one has the centrodorsal hemispherical; the cirri are arranged in a

single or double row; the fourth and following segments are slightly constricted cen-

trally and are half again as long as the distal diameter; the antepenultimate segment
is one fifth longer than broad; the penultimate has a very inconspicuous opposing
spine ; the terminal claw is narrow, curved, and somewhat longer than the preceding

segment.

The radials are concealed. The IBr, are three times as broad as long, almost free

laterally. The IBt, (axillaries) are triangular, from two to three times as broad as

long.

The arms are about 25 mm. in length. The fu'st brachials are interiorly united and
are twice as long exteriorly as interiorly. The second brachials are twice as long ex-

teriorly as interiorly and the inner borders are rather widely separated. The fu-st 8

brachials are oblong, the articidations then becoming oblique. The arms are rather

smooth.

Pi has the fii'st two segments short and the remainder from two to two and a

half times as long as broad with the distal ends everted and spinous. P3, P4 and P5

have the first 6 segments \vith strongly spinous distal ends like the proximal segments

of P2. P3 and the following pinnules bear a large genital gland. The genital pinnules

are 4 mm. long with 13 to 15 segments. The expansion of the distal ends of the prox-

imal pinnule segments continues at least to Pjo, then becomes more indistinct.

The disk is 3 mm. in diameter, and is without granules.

The disk is white; the arms are darker; each cirral has a dark spot pro.ximally.
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In the other specimens the intersj'zygial interval is 3, sometimes 4, muscular artic-

ulations. The cirri are airanged in from one to three more or less complete rows. The

larger segments of the proximal pinnules may have prominent spiny frills at their dis-

tal ends.

The color varies considerably from browns and graj's to reds and violets and may

be patterned with lighter bands on the brachials and cirrus segments or longitudinal

light bands on the arms or a generally paler calyx.

Of two juvenile specimens with the arm length 3.2 mm. and 5 mm. respectively,

(he former lias a gap in the pinnulation after Pi, the basals are Ansiblc in the interradii

and remnants of the orals are present. The latter has lost the orals and Pj and P3 are

in process of development.

In 14 individuals where the first genital pinnule was noted, it was P3 in 9, P4 in 2,

P3 or Pi in 2, and Pj or P3 in 1.

The spccunens from San-Tu in the following tabulation appear to differ from the

rest in having more numerous cirrus segments, 15 or even 16, than in most other spec-

imens of comparable size. The brachials are not conspicuously spinous and the cirrus

segments are not markedly flared. However, Gislen (1922, fig. 107) has illustrated a

comparable cirrus and the arms of some of his specimens are also smooth. The spec-

Tablb 5.

—

Range of variation in cirri and proximal pinnules of Antedon serrata

[Only the maxima of the cirrus counts were used in assessing the ranges]



PART 5 A MONOGRAPH OF THE EXISTING CRINOIDS 167

imen from Cape Sima, Japan, though small, seems to be much more like the type, with
the brachials and pinnide segments spinous and the cirrus segments flared. The oppos-
ing spine is quite well developed (fig. 11a, p. 175) as compared with the San-Tu speci-

mens cirri (fig. lib).

In 1948, Feng-Ying Chang gave a full description of some specimens from Tsing-
tao, China. These have the centrodorsal hemispherical, with XL to LV cirri, about
8 mm. long, arranged in two or three irregular whorls, leaving a small naked dorsal

pole. Each cirrus consists of 10 to 14 segments, the first two of which are very short.

The fourth and following segments are a little constricted in the middle; the distal

ends of the segments are slightly expanded and a little produced ventrally. Their

surface is smooth. The terminal claw is narrow, curved, about equal in length to

the preceding segment.

The radials are concealed. The a.xillaries are triangular, about twice as wide

as long.

The ten arms are smooth, 30 to 65 mm. long.

Pi is very variable in length (10 to 12 mm.) and in number of segments (18 to 25);

the first two segments are very short but the following ones become two to three

times as long as wide. The distal ends of the segments are slightly widened, turned

outwards, produced dorsally and provided with fine spines. The surface of the seg-

ments is very rough.

P2 is similar to Pi but considerably shorter (3 or 4 mm. long), consisting usually

of 8 to 10 segments.

From the middle of the arm distally, the pinnules become more slender and the

projections on the distal ends of the segments gradually disappear.

P3 and the following pinnules bear gonads.

The disk is about 3 mm. in diameter.

The color in alcohol is yello^vish brown, the arms and pinnules often banded
darker and the cirri whitish.

Localities.—Golden Hind; Tokyo Bay; 15-22 meters; October 22, 1899 [A. H.

Clark, 1908] (2, U.S.N.M., 35G35 [Owston coll. 5361]; M.C.Z. 254, the holotype,

[Owston coll. 5363]). Type locality.

Misaki, Sagami Bay; from about low tide mark to somewhat deeper water

[Mortensen, 1920] (1).

Dr. Sixten Bock's station 3; Misaki; on the shore at low tide; May 5, 1914 [Gislen,

1922].

Dr. Sixten Bock's station 21; Misaki; on the shore at low tide; May 28, 1914

[Gislen, 1922].

Dr. Sixten Bock's station 25; Misaki; on the shore at low tide; June 13, 1914

[Gislen, 1922].

Dr. vSLxten Bock's station 26; Misaki; on the shore at low tide, on corallines;

June 14, 1914 [Gislen, 1922].

Dr. Sixten Bock's station 23; Misaki; on corallines; June 5, 1914 [Gislen, 1922].

Dr. Sixten Bock's station 22; Misaki; 0-2 meters; May 28, 1914 [Gislen, 1922].

Dr. SLxten Bock's station 2; Aburazubo, Sagami Bay; 2-3 meters; April 19,

1914 [Gislen, 1922].

Dr. Sixten Bock's station 1; Shimonoseki; on the shore at low tide; March 30,

1914 [Gislen, 1922].
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Formosa Channel; 64 meters; Captain Suensson, November 23, 1901 [A. H. Clark,

1909] (1. U.S.N.M., 35036).

Dr. Mortensen's station 1; Biolo^cal station, Misaki, Japan; shore; April 23,

1914 [Gisl6n, 1927] (4, CM.).
Dr. Mortensen's station 3; Misaki; shore; April 29, 1914 [Gislen, 1927] (1, CM.).

Dr. Mortensen's station 10; off Kiu-Shiu, Japan (lat. 33°41' N., long. 12S°50'

E.); 137 meters; sand; May 17, 1914 [Gisli^n, 1927] (1,CM.).

Dr. Mortensen's station 22; Misaki, Japan; 0-4 meters; rocky; June 16, 1914

[GisKm, 1927] (3, CM.).
Dr. Mortensen's station 23; Misald; 2-4 meters; on roots of Laminariacea; June

19, 1914 [Gisldn, 1927] (5, CM.).
Dr. Mortensen's station 25; Okinose, Sagami Sea, Japan; 183 meters; hard

bottom; June 26, 1914 [Gislen, 1927] (2, CM.).

Cape Sima, Japan; Dr. G. Jeffreys [A. H. Clark, 1929] (1, B.M.).

Tsingtao, China: entrance to Kiaochow Bay and aroimd Takungtao and Si-

aokungtao; 15-65 meters; rock, stones and broken shells [Chang, 1948].

Off Amoy, Fukicn Province, China (lat. 24°06' N., long. 11S°25' E.); 36 meters;

bottom temperature 24.5° C; H. Christensen; August 10, 1912 (CM.).

San-Tu, Fukien Province, China; Dr. Cheng C3, B.M.).

Geographical range.—From Fukien Pro\'ince, China, and the Formosa Channel

to Tsingtao on the Yellow Sea eastward to Tokyo Bay in Japan.

Bathymetrical range.—From the low tide mark and just above it do\vn to 180 meters.

Occurrence.—Dr. Th. Mortensen found this species to be fairly common on the

rocky shores near the biological station at Misaki from about low tide mark to some-

what deeper water. It was often found on the under side of rocks which one could

turn over and also among the roots of laminarians and other algae.

Early stages.—On his return to Copenhagen Dr. Mortensen found that a few of the

specimens of this species which he had collected at Misald carried a considerable num-
ber of embrj'os on the pinnules. These proved to represent only two stages, showing

that in this species, as in the other species of Antedon, the eggs are extruded contempo-
raneously, apparently as a result of the stimulating effect of the sperm from some male.

Judging from the ripe eggs within the pinnules of the preserved specimens the eggs

are rather small, onty about 0.25 mm. in diameter. They remain attached in clusters

to the pinnules about the opening through which they were extruded. The egg mem-
brane docs not appear to have any structural peculiarities, but is simple, as in other

species of Antedon, serving only as a means of attachment and not as a floating apparatus

as in Tropiometra. It appears to be very spacious, affording ample room, so that the

embryo is not globular, as is usual in Antedon, but while still lying within the membrane
has its natural elongate shape.

Dr. Mortensen says that from the material at hand it is evident that the embrj'os
remain wathin the egg membrane until fully formed and ready to attach themselves
and transform into pentacrinoids. It may thus be concluded with a fau- degree of

certainty that they have only a very short free swimming period, and this supposition
is strengthened by the fact that the pentacrinoids were found very close to the localities

where the adults were secured.

The cleavage, the formation of the archenteron, and the formation of the entero-

coele and hydrocoele sacs was not observed.



PART 5 A MONOGRAPH OF THE EXISTING CRINOIDS 169

In the youngest stage observed by Dr. Mortensen the hydrocoelc has occupied its

place on the ventral side and the parietal canal is about to separate from it. The two
enterocoele vesicles have separated complete^ from one another and occupied theu"

usual position, the left at the posterior end, the right at the dorsal side of the endoderm.
Unfortunately this stage is too far advanced to show whether the endoderm sends out
posterior prolongations to embrace the central part of the enterocoele vesicle as it does

in other species of Antedon, but not in Tropiometra. The walls of the anterior end of the

right enterocoele are thicker than those of the rest of the vesicle, and it would appear
that this has something to do with the formation of the chambered organ. Dr. Morten-
sen was at first inclined to believe that in this case the parietal canal might be forming

from the right enterocoele vesicle instead of from the hydrocoele, but the question

was settled by the oblique sections which showed that the formation of the parietal

canal is in conformity with what obtains in other species of Antedon and in Tropiometra.

The vestibulary invagination and the suctorial disk have begun to form, and the

cUiated bands have begun to develop as is evident from the arrangement of the cells

in the ectoderm. There are no glandular cells in the ectoderm. The apical pit Dr.

Mortensen did not find distinct. As in Tropiometra the nuclei of the ectoderm cells

are distinctly smaller than those of the rest of the embryo.

The next stage represented is the fully formed larva. The length is only about

0.3 mm.; the shape is elongate, with the posterior end slightly pointed. The vestibu-

lary invagination is broadly oval. The suctorial disk is distinct, as is sometimes also

the apical pit. There are 5 ciliated bands, but the anterior is rudimentary and is

visible only on the dorsal side. The thu-d band appears to be interrupted by the

vestibular invagination; it is only slightly bent downward. Dr. Mortensen was un-

able to trace its continuation within the border of the vestibular invagination. The
fourth band is scarcely bent downward on the ventral side, and neither is the band at

the anterior end of the vestibular invagination bent upward.

The internal organization of the larva shows considerable progress. The hydro-

coele has given off the 5 lobes representing the 5 primary tentacles; the parietal canal,

which is large ^"ith a conspicuous anterior prolongation, communicates with the ex-

terior through the pore canal which opens between the third and fourth ciliated bands.

The outer end of the pore canal is somewhat broadened. The shape and arrangement of

the two enterocoele vesicles appears from a comparison of the transverse with the

longitudinal sections. The chambered organ is seen to continue toward the anterior

end. The stomach may be either a large sac or flattened, so that the lumen can scarcely

be discerned. The nervous system is very well developed, and as usual it continues

as a distinct nerve along each border of the vestibular invagination. In the ectoderm,

glandular cells are numerous in the anterior end, in the region of the apical pit; they

are also fairly well developed in the vestibular invagination, although very nmch less

so than in Tropiometra. In the rest of the ectoderm glandular cells are hardly present

at all. The nuclei of the cells of the ciliated bands are beautifully arranged in arcs,

the surface showing a corresponding concavit}', more or less distinct.

Dr. Mortensen figures a young pentacrinoid, decalcified. In it the pore canal is

remarkably short and its outer opening apparently closed. He remarks that this

seems to be in conformity with Russo's observation that the hydropore of the larva of

Antedon mediterranea disappears and a new secondary pore develops in its place. He
does not venture definitely to assert that this is the case in A. serrata, since the
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material, having been preserved in alcohol, does not show such minute histological

details with sufficient distinctness. The pore really appears to be closed, but this may
perhaps be due to contraction; in any case this point deserves closer investigation.

The stone canal appears to have the form indicated by Russo, but it could not bo

made out with certainty. The inner half of the parietal canal has tliickcr walls than

the other part. On the inner side of the parietal canal is a small body which apparently

represents the primary gonad. The axial organ was found to be only slightly developed.

In the earlier stage the elements of the skeleton arc just beginning to form. As

in other species of Antedon and in Tropiometra the orals and basals do not lie exactly

opposite one another. At this stage there are 8 to 10 columnals. A single very small

plate, just a small grain lying within the circlet of basals, represents the first rudiment of

the infrabasals.

In the next stage the skeletal elements have enlarged considerably and have the

usual fenestrated structure. In this stage within the basals there are to be seen 4 plates

much smaller than they and with only one or a few holes. These are the infrabasals.

Usually there are 4 of them, but sometimes only 3, or more rarely 2; in no case were

5 found. They are about equal in size and there is no indication that any one of them
might be a double plate so that the real number would be 5. There are about 18

columnals at this stage.

Pentacrinoid.—Dr. Mortensen found the pentacrinoids of this species attached to

corallines growing on the rocks in the same localities where the adidts lived.

In the youngest pentacrinoids he secm-cd, the basals enclose the proximal ends of

the orals; the latter are distinctly concave along the middle line, the edges being prom-
inent. The infrabasals can no longer be seen distinctly, but on dissociating the

calyx very carefully they arc seen Ij-ing within the basals about the proximal colum-
nals where thej' are found on the succeeding pentacrinoid stages. There are still only

IS columnals of which the distalmost three to four are very short, nearly spherical, and
the middle ones more elongate; in all of them the primitive annulus is very prominent.

In the next stage the radials have appeared; the radianal, which appears shortly

before the radials, lies almost in the mid-radial line, the corresponding radial lying almost
in the middle of the region between the orals and basals. The orals are no longer em-
braced by the basals, and their proximal ends arc beginning to turn outward. A couple
of small newly formed columnals are seen at the proximal end of the stem, which is now
composed of 20 columnals.

In the next stage the orals have become separated from the basals so that a strip of

naked perisome is seen between the adjoining ends of the plates. The radials have
enlarged and a prominent knob has appeared on then- distal border to which the IBr,
are attached; beyond the IBr, the IBrj have appeared. The small columnals at the
pro.ximal end of the stem have broadened somewhat, but have not increased in length;
apparently no new columnals have been formed.

The pentacrinoid of this species, according to Dr. Mortensen, is especially char-
acterized by its tentacles, which are long and slender and provided with calcareous
spicules—thin, bow-shaped, finely spinous structures which are usually arranged in a
single series in each tentacle. In specimens mounted in Canada balsam these serially
arranged spicules are very conspicuous and curious objects. They are found equally
well developed in the tentacles of the adults.

In a slightly more advanced stage the IBro is distinctly bilobed, and the IBr, is



PART 5 A MONOGRAPH OF THE EXISTING CRINOIDS 171

more elongate. The radianal is seen to encroach upon the oral, the proximal part of

which has been partly resorbed and is partly covered by the radianal. The radial to

the right of the radianal is asymmetrical, the side adjoining the latter being

less developed.

In the next stage represented, the arms have grown to some length and consist of

some 5 or 6 brachials; the exact number of brachials can not be made out distinctly

because they are somewhat overlapping and have no such prominent central ridge as the

columnals. The radials, which are still widely separated from each other, have assumed
a characteristic cordate shape, while the IBr series remain slender. The orals are

widely separated from the basals; they have a very characteristic shape, with a deep
furrow down the middle line, the sides being gracefully bent outward, as is also the basal

portion. The stem is now composed of 27 columnals. The 5 proximal columnals are

very short, but wider than the rest, with a prominent central annulus; then follow 2

equally short, but much narrower, columnals. The eighth is slightly longer, the next

about twice as long, and from the tenth onward they have assiuned their definitive

shape.

In the fully developed pentacrinoid the orals have, as a result of the expansion of

the disk, shifted their position so that they now lie entu-ely on its ventral side separated

from the calyx proper. The anal cone has developed in the space between the radianal

and the adjoining oral so that thei'e is now a large plate both on the outer and on the

inner side of the anal cone. The radials have enlarged considerably, and are in contact

by their lateral edges. The IBrj has broadened, and the IBrj has assumed its character-

istic shape mth the two oblique articulating surfaces. The brachials are short and

broad, somewhat thickened at the ends. The first pinnule to appear is on the twelfth

brachial.

In the yomiger of the two pentacrinoids at this stage the stem consists of 29 co-

lumnals, in the larger of 33. As the cirri are fonning on the proximal columual of the

younger, it is evident that no more columnals will be formed. Some of the proximal

columnals, from three to five, are broader than the remainder and apparently remain

quite short. WhOe in the columnals of the young pentacrinoids the central annulus is

wider than the rest of the ossicle and thus appears as a prominent ring about its center,

the fully formed colmnnals are slightly constricted centrally and the central annulus

appears only as a more or less distinct fine about the middle. The ends of the columnals

are a little broadened. The articulating sm'faces are altei'nating, giving the impression

that the columnals are united in pairs, but sometimes the surfaces at either end of a

columnal may lie in the same plane. The columnals are smooth and short, the longest

only about 0.25 mm. in length.

The terminal stem plate is small and slightly lobed.

Dr. Mortensen says that both the brachials and pinnulars begin as a simple trans-

verse rod from which extensions grow out on each side very soon uniting to form a

cribriform plate in wliich the original rod may be distinguished for some time, although

it is not nearly so conspicuous as the median annulus of the columnals.

The fu'st cirri are radial in position, as m Hathrometra sarsi and in Tropiometra

picta (i.e., carinata carinafa). Dr. Mortensen maintains, in opposition to Dr. W. B.

Carpenter, that in Antedon bifida tlie first cirri are also radial.

Dr. Mortensen found a detached mdividual with only two pinnules developed and

a third just formuig. There are only 8 cu-ri, the 5 of the prunar}' whorl and 3 of the
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second, one of wliicli is about us long as the primary ones, the second is half us long, and

the third is quite short. The orals and the radianal arc quite distinct but resorption

has begun. That this spocunen has only just been detached is evident from the exist-

ence of a small hole in the middle of the centrodorsal.

In a recently detached young with from 6 to 7 pinnules the oral pinnules are just

beginning to develop; the fifth to sixth pinnules are tlie largest, while the second to

fourth are much smaller. Usually the fourth would seem to be the last to develop, but

on one arm this is slightly larger than P2 and P3. P7 and Ps have not yet appeared,

which is the more remarkable as later these become larger than the other proximal pinnules

except P,. In the adults the four lowest pinnules have no tentacles. In this specimen

the orals and the radianal have disappeared.

History.—This species was first mentioned, as a nomen nudum, in the list of species

retained in the genus Antedon in my first revision of the comatulids in 1907. It was

described and figured in the following year from a specunen in the Museum of Compara-

tive Zoology collected by Mr. Alan Owston in Tokyo Bay in 8 to 12 fathoms on October

22, 1899, and soon afterwards removed to the new genus Oompsometra.

In the collection of crinoids purchased from Mr. Owston by Mr. Frank Springer

and given to the U.S. National Museum in 1907 I fomid another specimen of this species

bearing the same data as the type, which I recorded in 1908. In tlie following year I

recorded a third specunen from the Formosa Channel m 35 fathoms where it had been

secured by Captain Suensson.

In 1908 before I had definitely determined the limits of the genus Compsometra,

which I was about to propose, I mentioned this form imder the name of Iridometra

serrata, when comparing it with the new species /. [Argyrometra] crispa.

Dr. Th. Mortensen m 1920 described the early stages and the pentacrinoids of this

species and gave an accomit of its occurrence about Misaki, and in 1922 Dr. T. Gislen

described in detail a number of specimens which had been obtained at and near Misaki
by Dr. Sixten Bock in 1914.

In 1927, Dr. Gislen gave notes on some further specimens from the Sagami Bay
area of Japan, hicluding one with arms 70 mm. long.

The range of the species was extended to Tsingtao on the Shantung Peninsula of

central China by Chang (1948) who gave a description of his material, which included
specimens of up to 65 mm. arm length and with LV cirri.

[Note by A.M.C] Following Gislen's synonymy of 1955, tliis species is now
referred back to Antedon.

ANTEDON LOVENI Bell

Figure \l,c-g

[See also vol. 1, pt. 1, fig8. lOS (p. 174), 282 (p. 261), 371 (p. 299), 410 (p. 317), 497 (p. 369), pi. 4, fig.

547; pt. 2, fig. 81, p. 53]

1 Kallispongia archeri Wright, Proc. Roy. Irish Acad., ser. 2, vol. 2, 1877, p. 754.
Antedon loveni Bell, Proc. Zool. Soc. London, 1882, p. 534 (specific formula).—P. H. Carpenter,

Proc. Zool. Soc. London, for 1882, 1883, p. 746 (corrected specific formula).—von Graff, Chal-
lenger Reports, Zoology, vol. 20, pt. 61, 1887, p. 4 {Antedon insignis of earlier report altered by
Bell to A. loveni in the Alert report).—P. H. Carpenter, Challenger Reports, Zoology, vol. 26,
pt. 60, 1888, p. 56, No. 3 (Bell's transfer of the name).—A. II. Clark, Proc. U.S. Nat. Mus.,
vol. 34, 1908, p. 481 (history of the name); Mem. Australian Museum, vol. 4, 1911, p. 713 (history
of the name).
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Antedon pumtla Bell, Rep. Zool. Coll. H.M.S. Alert, 1884, p. 155 (specific formula), p. 157 (detailed

description; Port Jackson, 0-5 fms.; Nelson's Bay), pi. 10, figs. B, a-b; Proc. Linn. Soc. New
South Wales, vol. 9, for 1884, 1885, p. 498 (Nelson's Bay, Port Stephens).—P. H. Carpenter,
Challenger Reports, Zoology, vol. 26, pt. 60, 1888, pp. 54, 56, 193, 206, 366, 378.—Bell, Ann.
Mag. Nat. Hist., ser. 6, vol. 3, 1889, p. 292.—P.H. Carpenter, Proc. Roy. Soc. Victoria, new
ser., vol. 2, 1890, p. 135 (Port Phillip).

—

Ramsay, Rec. Australian Mus., vol. 1, 1890, p. 84 (Port

Jackson).

—

Whitelegge, Journ. Roy. Soc. New South Wales, vol. 23, for 1889, 1890, pt. 2, p.

197 [p. 35 of separate] (correction of Bell; occurrence; pentacrinoids).

—

Hartlaub, Nova Acta
Acad. German., vol. 58, No. 1, 1891, p. 113 (in Gottingen Mus.).

—

Sayce, Victorian Naturalist,

vol. 18, No. 10, Feb. 6, 1902, p. 153 (entrance to Port Phillip, 6-9 fms.).—Bell, Victorian Nat-
uralist, vol. 18, No. 10, Feb. 6, 1902, p. 153.—A. H. Clark, Smithsonian Misc. Coll., vol. 50, pt.

3, 1907, p. 342 (compared with A. orientalis), p. 352 (obviously belongs with the A. bifida type),

p. 353 (listed).

—

Hamann, Bronn's Klassen und Ordnungen des Tier-Reichs, vol. 2, Abt. 3, 1907,

pp. 1579, 1580 (listed).—A. H. Clark, Proc. U.S. Nat. Mus., vol. 34, 1908, pp. 481, 490 (synonym
of A. loveni Bell, 1882) ; vol. 38, 1910, p. 275; Mem. Australian Mus., vol. 4, 1911, p. 714 (of Alert

report= C loveni), p. 715 (of Bell, 1885= the same), p. 716 (credited to Australia by Carpenter;

synonym of A. loveni Bell, 1882), Crinoids of the Indian Ocean, 1912, p. 31 (of Bell, 1884= C.

loveni), p. 34 (of Carpenter, 1888= the same); Smithsonian Misc. Coll., vol. 61, No. 15, 1913,

p. 86 (of Bell, 1889= C. incommoda-\-C. loveni).—Harrison, Proc. Pan-Pacific Sci. Congress,

Melbourne, vol. 2, 1924, p. 13.

Compsometra loveni A. H. Clark, Proc. Biol. Soc. Washington, vol. 21, 1908, p. 131 (listed); Proc.

U.S. Nat. Mus., vol. 38, 1910, p. 275 (nearly 800 in the Australian Mus. from various localities;

compared with C. lacertosa); in Michaelsen and Hartmeyer, Die Fauna Sudwest-Australiens,

vol. 3, Lief. 13, Crinoidea, 1911, p. 442 (south Australia to Dampier archipelago and Claremont

I.), p. 443 (range on east coast), p. 444 (range on west coast); Mem. Australian Mus., vol. 4,

1911, p. 717 (known to Carpenter from Australia), p. 718 (original notes by Whitelegge; recorded

by Carpenter, 1890, and by Ramsay, 1890), p. 722 (confined to south Australia; range), p. 735

(in key), p. 790 (annotated synonymy; characters; localities); Crinoids of the Indian Ocean,

1912, p. 10 (confined to south Australia), p. 31 (.
= A. pumtla Bell, 1884), p. 34 i

= A. pumila

P. H. Carpenter, 1888), p. 229 (synonymy; south Australia, 0-5 fms.); Smithsonian Misc. Coll.,

vol. 61, No. 15, 1913, p. 53 (published references to specimens in the B.M.; localities); Die Crinol-

den der Antarktis, 1915, p. 167 (range); Internat. Rev. gesamt. Hydrobiol. und Hydrogr., 1915,

p. 227 (detailed account of the distribution); Unstalked crinoids of the Siboga-Exped., 1918, p.

205 (in key; range), p. 209 (synonymy).

—

Mortensen, Studies in the development of crinoids,

1920, p. 30 (comparison of the pentacrinoid with that of C. serrata).—H. L. Clark, Mem. Mus.
Comp. Zool., vol. 55, 1938, p. 46 (Port Jackson).

—

Pope, Proc. Linn. Soc. New South Wales,

vol. 68, 1943, p. 246 (habitat).—H. L. Clark, Echinoderm fauna of Australia, 1946, p. 61 (dis-

tribution; Port Phillip record needs confirmation).

Diagnostic features.—The XV-XXX cirri are short (usually about a fifth of the

arm length) wnth the outer portion gently recurved and somewhat flattened, so that

they increase slightly in dorsoventral width distaUy; they are composed of 12 to 14

segments, of which the longest are about twice as long as the median breadth, the distal

decreasing to about half again as long as broad on the antepenultimate; Pi has 10 to 13

segments; P2 with 7 to 10 is only about half as long; P3 is larger than P2; the centro-

dorsal is hemispherical, more or less flattened, \vith a fairly large convex polar area; the

arm bases make less than a right angle with the dorsoventral axis, at least when the

arms are not fuUy extended.

The arms are from 20 to 70 mm. (usually from 30 to 35 mm.) and the cirri from

7 to 8 mm. in length.

The relatively longer cirri, which are not strongly flattened and recurved distally

and have longer distal segments, the more or less hemispherical centrodorsal, the

smaller Pi with fewer segments and the absence of the characteristic flattened appear-

ance distinguish this species from the other south Australian form, A. incommoda.
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Description.—The centrodorsal is hemispherical, rather low, with a comparatively

large bare polar area, and bears from 20 to 30 cirrus sockets in two or three irregular

nuirginal rows.

The cu-ri arc XV-XXX (usually about XXV), 12-14, from 7 to S mm. in length.

The fii-st segment is short, the second about as long as broad, the third about half again

as long as broad, and the fourth about twice as long as its median diameter; the follow-

ing segments become very gradually shorter, the antepenultunate being about half again

as long as broad, or even rather shorter, and the penultimate about as long as broad.

The segments have somewhat expanded distal ends which overlap the proxunal ends of

those succeeding; the earlier also have swollen proximal ends. The cirri are very

slender proxunally but increase somewhat in dorsoventral diameter distally and become

slightly compressed laterally after the fu-st few segments. The opposing spine is always

present, though apparently variable in size. The terminal claw is rather large, usually

about half again as long as the penultimate segment, stout, and strongly curved.

The distal borders of the radials arc even with the edge of the centrodorsal. The

IBri are oblong, about twice as broad as long, rounded laterally and widely separated,

the anterior border concave to receive a slight posterior projection from the IBro (axil-

lary) which is broadly pentagonal, not quite half again as broad as long, and may rise

into a very slight rounded tubercle on the articulation with the IBrj.

The 10 arms are usuaU}"^ from 30 to 35 mm. long, rarely longer, though individuals

occur with an arm length of as much as 70 mm., whQe sexual maturity may have been

reached in animals with an arm length of only 20 mm. The first brachials are short,

longer outwardl}' than inwardly, the anterior border incised by a slight backward

projection from the larger and irregularly quadrate second brachial. The first sj^zj-gial

pair (composed of the third and fourth brachials) is about as long inwardly as broad,

slightly shorter outwardlj^, the epizygal being oblong and the hypozygal wedge-shaped

or almost triangular with the apex outward. The fifth to eighth brachials are oblong or

slightl3' wedge-shaped, about twice as broad as long. The following brachials are

wedge-shaped, at fii-st not quite so long as broad, but soon becoming as long as broad

and distally longer and gradually less obliquely wedge-shaped, the termmal brachials

being practically oblong, half again to twice as long as broad, but cylindrical with no
trace of a central constriction.

Syzygies occur between brachials 3+4, 9+10, and 14+ 15, and distally at intervals

of 3 muscular articulations.

Pi is 4 mm. long, composed of 10 segments, moderately stout and tapering evenly
from the base to the dehcate tip. The first segment is very short, about three times as

broad as long, the second is about as long as broad, the third is about half again as long

as broad, and the following become gradually more and more elongated. The third

and following segments have the distal edges prominently everted dorsally and laterally

(but not ventrally) so that the dorsal profile of the pinnule is strongly serrate. P2
is about half as long as ?,, but similar to it. It is ahnost equally stout at the base,

but tapers more rapidly and its 7 or 8 segments are proportionately shorter than
the segments of P,, but show the same eversion of the distal edges. P3 is intermediate
in length between P, and Pj, composed of 10 segments which resemble those of Pi.

but the third to sixth carry a gonad. The following pinnules to the si.xteeuth are

similar, but the eversion of the distal ends of the segments gi-adually becomes less

and less and dies away entirely after about the tenth. The distal pinnules are about
5 mm. long, moderately slender, the first segment rather less than half as long as
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broad, the second about as long as broad, the third about twice as long as broad,

and the following becoming gradually elongate. The two fu-st segments are scarcely

broader than those following, and the outer segments have moderately expanded

articulations.

Figure 11.-0,6. Aniedon serrata A. H.Clark:<J,B.M., 73.5.1.13, Cape

Sima, cirrus; b, B.M., 1954.11.2.11, San-Tu, cirrus tip. c, A. loveni

Bell syntypes, B.M., 83.12.9.69-70, cirrus; d, P,; e, Pj; /, P>. g, A.

loveni, B.M. 81.10.1.23, type of Aniedon pumUa Bell, laterodorsal

view of calyx and postradial series.
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In color the great majority of preserved specimens are dull grayish yellovr tinged

with brown, the cirri and the proximal portions of the anns being lighter than the

rest of the animal. About 10 percent of those which I have examined are a rather

dark brown or purple with light yellowish cirri and arm bases. Seven have each seg-

ment of the arms, pinnules, and cirri deep purple in the center, the borders being white,

giving them a beautiful and striking "pepper and salt" appearance.

Notes [by A.M.C.].^The four syntypes of loveni in the British Museum are all

small with the arm length about IS mm. One has the arm width at the first syzygy 0.65

mm. and the length from IBr, to the second sj-zygy 4.0 mm. The cirri have up to

13 segments and may be 5.5 mm. long. P, is about 3.5 mm. long, with 9 or 10 segments;

Pj, with 7 segments, is 1.8 mm. and P3, with 9 segments, is 2.3 mm. long. The holo-

t,\-pe of Antedon pumila Bell from Port Jackson has P, 6.5 mm. long, with 13 segments;

P2 2.7 mm., with 10 segments and P3 3.5 mm., with 12 segments. The arm width at

the first syzygy is 0.9 mm.
An mteresting discovery among the material of Antedon incommoda from Port

Phillip in the British Museum, was six specimens of A. loveni, thus confirming Car-

penter's idea that there is a species distinct from incommoda to be found in that harbor.

These specimens are smaller than the majority of examples of incommoda taken with

them but were easily distinguished by the convex dorsal pole of the centrodorsal, the

more slender cirri and the consistently smaller number of segments in Pj and Pj.

Localities.—?ovt Phillip, Victoria [P. H. Carpenter, 1890] (6, B.M.). Entrance to

Port Phillip, 11-16 meters [Sayce, 1902].

Port Jackson, New South Wales [Ramsey, 1890; A. H. Clark, 1911] (656, U.S.N.M.,

17864, 35679,36236;M.C.Z., 47; AustralianM.). Same, 0-9 meters Bell, 1884] (1,B.M.).

Same, 10-18 meters (1, U.S.N.M., 35676). Same, deep water [Whitelegge, 1890].

Same, Bottle and Glass rocks [A. H. Clark, 1911] (34, Australian M.). Same, near

Middle Head, 7-9 meters [H. L. Clark, 1938].

Broughton Island, New South Wales [A. H. Clark, 1911] (8, U.S.N.M., 35672;
Australian M.).

Port Halliday [A. H. Clark, 1911] (fragments, Austrahan M.).

Nelson's Bay, Port Stephens, New South Wales [Bell, 1884, 1885; A. H. Clark,

1911] (4,B.M., 83.12.9.69-70, labeled as the types of loveni though registered in 1883
as Antedon pumila; Australian M.). Same, 5-9 meters (9, U.S.N.M., 35677). Type
locality.

'Austraha' [Wright, 1877; A. H. Clark, 1911] (28, Australian M.).
Long Reef, New South Wales, sublittoral, on lower side of rocks [Pope, 1943].

Geographical range.—From Port Stephens, New South Wales (lat. 32°40' S.)

to Port Phillip, Victoria.

Bathymetrical range.—From the shore line down to 18 meters.
Occurrence.—Whitelegge (1890) says that this species is verycommon at PortJackson

in deep water, and is occasionally foimd under stones. He mentions it specifically
from Taylor Bay and Watson's Bay.

He says that the pentacrinoids are often found attached to seaweeds in August
and September.

History.—It is probable that this is the species upon which Prof. E. Perceval
Wright in 1877 based the supposed new genus and species of sponge which he called
Kallispongia archeri. Mr. Stuart O. Ridley in entering Professor Wright's paper in the
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Zoological Record noted the crinoidlike form of the organism and remarked that it was
doubtful whether it was a sponge.

In 1882 Professor F. Jeffrey Bell in a hst of names of comatulids included Antedon
loveni followed by a so-called specific formula, but with no other data; this specific

formula was modified by P. H. Carpenter in the following year.

In the Alert report published in 1884 Professor Bell described this species in de-

tail and figured it under the name of Antedon pumila, transferring the original name
loveni to the species he had listed as Antedon insignis in 1882. The description given
by Bell in the Alert report is deceptive, for the number of cirrus segments is too small,

and their shape is inaccurately described, and furthermore P2 is said to be longer than

Pi, and on the figure Pi is represented as arising from the first brachial. On plate 10

there are two figures lettered "B"; the present species is the lower figure "B", the upper
being an error for "C" and representing Colobometra perspinosa, the A. loveni

of this report, which is the A. insignis, not the A. loveni, of the list published in 1882.

In 1887 von Grafi', on the authority of P. H. Carpenter, explained the transference

of the name loveni by Bell from this species to Colobometra perspinosa (the Antedon
insignis of Bell, 1882) and Carpenter himself discussed it in the following year.

In 1888 Bell described Antedon incommoda (see p. 161), and in 1889 he discovered

that he had erred in describing Pi in A. pumila as shorter than Pj. But in correcting

this error he made another, for he reduced incommoda to the synonjTny of pumila
whereas in reahty the two represent distinct species.

In 1890 Whitelegge published an account of its local occurrence at the same time

correcting Bell's error regarding the relative length of Pi and P2, Ramsay recorded it

from Port Jackson and P. H. Carpenter from Port Phillip.

In 1902 Sayce again recorded it from Port PhiUip, and in 1911 the present author

listed it from several new localities.

In 1938 Dr. H. L. Clark noted that 79 specimens were taken near Middle Head,
Port Jackson, so the species is evidently very abundant there.

Miss Elizabeth Pope, 1943, found A. loveni on the underside of rocks in the sub-

httoral of Long Reef, New South Wales, when making an ecological survey of the area.

In 1946, Dr. Clark commented that there were no reUable records of the species from
south of Port Jackson or north of Port Stephens, the Claremont Island and Port Phillip

records needing confirmation. (The Claremont Island record is here considered by
A. H. Clark to be of Antedon iris)

.

[Note by A.M.C] Following Gislen's synonymy of 1955, this species is now
referred back to Antedon.

ANTEDON ARABICA (A. H. Clark)

FlOUBE 12

Repomeira arabica A. H. Clark, John Murray Exped. 1933-34, Sci. Reports, vol. 4, No. 4, 1937, p.

87 (listed), p.93 {Mabahiss sta. 53; description), pp. 102, 104, 105, pi. 1, figs. 3, 3a.

Diagnostic features.—The centrodorsal is flattened hemispherical, with about

XXX cirri in three crowded marginal rows; none of the 10 to 12 cirrus segments are

more than t\\'ice as long as their median width, the antepenultimate is distinctly longer

than wade and the distal part of the cirrus is markedly expanded dorsoventraUy; in the

type Pi is 3 mm. long, with about 20 short segments; P2 is 1.7 mm. long, with 12 seg-

ments; and P3 is 2 mm. long, with about 13 segments; the following pinnules are like
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P3. This, the only known specimen, is small with the length IBr, to Bro (inclusive)

4.25 mm.
Description..—The centrodorsal is flattened hemispherical, about three times as

broad 11s high, 1 .9 mm. broad at the base, with the w4de flat polar area measm-ing 1.3 mm.

in diameter. The ciiTiis sockets are arranged in three closely-crowded alternating

marginal rows.

The cirri are about XXX, 10-12, from 3.7 to 5.0 mm. long. The first two segments

are about twice as broad aslong, the third is from a third to half again as long as the me-

dian width, and the fourth isabouttmce as long as the median width. The segments follow-

ing become graduaUy shorter, so that the antepenultimate is from a third to half again

as long as broad, and the penultimate is about as long as broad. The opposing spine

is moderate in size, terminal and directed outward. The terminal claw is slightly longer

than the penultimate segment, rather stout and rather strongly curved, most strongly

curved in the shorter cirri. The longer proximal cirrus segments are slightly constricted

centrally. The distal halves of the cirri are laterally flattened and dorsoventrally ex-

panded, so that in side view the outer half of the cirrus is about t^vice as broad as the

proximal half. The cirrus segments are all broadly rounded dorsaUy.

The radials are even with the edge of the centrodorsal. The IBr, are very short,

seven or eight times as broad as long, with the pro.ximal and distal edges parallel and

the lateral edges strongly convergent and somewhat convex. The IBrj (axillaries) are

triangular, from a third to half again as broad as long, with the proximal border form-

ing almost a straight line, the two distal sides concave and the distal angle narrow and

rounded at the apex. The lateral angles of the IBr2 are separated from those of their

neighbors by a distance almost equal to the entire mdth of the ossicle.

The 10 arras are all broken off near the base. The first brachials are wedge-shaped,

about three times as long exteriorly as interiorly. The second brachials are irregularlj-

quadrate, more than twice as broad as the median length; they are somewhat larger

than the first brachials. The first syzygial pair (composed of brachials 3+4) is broader

than long, and is longer interiorh* than exteriorly. The next two brachials are oblong,

half again as broad as long, and those following are obhquely wedge-shaped, nearly

as long as broad. The brachials bej-ond the fourth have prominent and very fineh"

serrate distal ends.

Syzygies occur between brachials 3+ 4 and 9+ 10. The width at 3+4 is 0.7 mm.
and the length from IBri to the second syzygj is 4.25 mm.

P, is 3 mm. long with about 20 short segments, which are flared at their distal ends

dorsally; the outer ones become about twice as long as broad. P2 is about 1.7 mm. long,

with 12 segments. P, is 2 mm. long, wnth about 13 relatively longer segments, of which

the first, second, and third have a triangular dorsal process armed with spines dhccted
obliquely distaUy, and the second to the sixth bear a fusiform gonad. Tlie follo\nng

pinnules resemble P3.

The color is pale dull purplish, with a median white band on the division series

and arms. The centrodorsal and cirri are white, the latter with broad light purple

saddles on the segments and a dark purple interrupted midventral line.

Locality. Mabahiss station 53; south coast of Arabia (lat. 19°22'36" N., long.

57°53' E.); 13.5 meters; rock, shingle, shells and lithothamnion ; November 2, 1933;
water temperature 22.79° C. [A. H. Clark, 1937] (1, B.M., 1937.2.25.24).
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Figure 12.- Antedon arabica (A. H. Clark), holotype: a, Laterodorsal view of calyx and part of

a postradial series; b. Pi; c, P3.

Remarks [by A.M.C.].—As Repometra arabica this species was originally included by

Mr. Clark in the subfamily Thysanometrinae, of which the species are mostly from

deeper water. On attempting to place it in the keys left by Mr. Clark I found that

its characters, particularly those afforded by the cirri, have greater affinity for the

characters of the Antedoninae, especially those species of the now merged Compsometra

and Antedon which have stouter cirri and flared pinnule segments, such as loveni, ser-

rata, bifida moroccana and duebeni (if the last two are distinct).

ANTEDON BinDA BIFIDA (Peniuint)

Rosy Feather Star, La Comatule Rose

Figure l'i,h,g,h

[See also vol. 1, pt. 1, figs. 20 (p. 69), 104 (p. 167), 2S3 (p. 261), 312 (p. 271), 428-429 (p. 321), 496 (p.

369, pi. 1, fig. 518, pi. 4, fig. 543, pi. 5, figs. 553-556, pi. 9, fig. 576, pi. 10, figs. 577, 578, pi. 11,

fig 579, pi. 12, figs. 580-586, pi. 13, figs. 587-588, pi. 14, figs. 589-591, pi. 15, figs. 592-593,

pi. 16, figs. 594, 596, 597, pi. 17,figs. 598-602; pt. 2, figs. .549-564 (p. 295), 565 (p. 298), 748 (p.349),

pi. 4, figs. 994-996, pi. 12, fig. 1044, pi. 16, fig. 1071, pi. 18, figs. 1083-1097, pi. 19, figs. 1098-1109,

pi. 20, figs. 1110-1122, pi. 23, figs. 1145, 1146, pi. 26, fig. 1162, pi. 27, fig. 1173, pi. 28, figs. 1176-

1181, pi. 29, figs. 1186-1189, pi. 30, figs. 1191-1193, pi. 31, fig. 1195, pi. 32, figs. 1201-1203, pi.

33, figs. 1204-1206, pi. 44, figs. 1305-1307, pi. 45, figs. 1309, 1310, 1312, 1314, pi. 47, figs. 1323,

1325, pi. 48, figs. 1326, 1327, pi. 50, figs. 1333-1336]

555-622—567 13
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Decempeda eomubiensium Llhuyd (Llwyd), Lithophylacii Britannici Ichnographica, 1699 (Cornwall;

Penzance; fossil crinoids considered related to this species); Praelectio de Stellis marinis Oceano

Britannici, Oxford, 1703, Sect. 18 [republished as an appendix to Linck, 1733, p. 81] (Cornwall,

Penzance; color; comparison with the form described by Columna [mediterranea]; fossil crinoids

considered related to this species).—Borlase, Natural history of Cornwall, Oxford, 1758, p. 259

(from Llhuyd, with Linck's figure).—Llhuyd, Lithophylacii Britannici Ichnographica, 1760.—

W. B. Carpknter, Phil. Trans. Roy. Soc, vol. 156, 1866, p. 677 (discussion; identified with the

Stella i^eK&Kvr)^i rosacea of 'iAnck, and with Antedonrosaceus [bifida]), -p. 67& (placed in AfKiKinjtios

by Linck).—P. H. Carpenter, Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 1879, p. 2 (history).

A«4k^.„ios rosacea Linck, De Stellis marinis, Leipsig, 1733, p. 55, pi. 37, fig. 66 (based on the Decem-

peda cornubiensiiim of Llhuyd).—Brugiere, Encyclopedic mdthodique, 1792, pi. 124, fig. 6

(from Linck).—P. H. Carpenter, Journ. Linn. Soc. (Zool.), vol. 24, 1891, p. 69 (of Linck=
Aniedon rosacea [bifida]).

Decacnimos (part) Schultzb, Betrachtung der versteinerten Seesterne, Warsaw and Dresden, 1760,

p. 53.

Bifid Aslerias; Ten-rayed Asterias Martyn, A new dictionary of natural history, London, 1785, under

Asterias (from Pennant, 1777).

The Sea Comet, Millar, Natural history, London, 1785, plate opposite p. 283.

Aslerias peclinata (part) Linnaeus, Systema Naturae, ed. 10, vol. 1, 1758, p. 663 (part of reference to

Linck); ed. 12, vol. 1, 1767, p. 1101 (same).—P. L. S. Mijller, Linnd's Natursystem, vol. 6,

Nuremburg, 1775, p. 140 (same).

—

Adams, Trans. Linn. Soc. (Zool.), vol. 5, 1800, p. 10, No. 3

(Milford Haven; description of the disk).—W. Turton, British fauna, vol. 1, 1807, p. 141, No.

143.

—

Pennant, British zoology, vol. 4, ed. 5, 1812, p. 134 (from previous edition).—J. V. Thomp-

60N, Mag. Nat. Hist., vol. 2, 1829, p. 115 (relation to Pentacrinus europaeus).—J. ISItJLLER, Abh.

Preuss. Akad. Wiss. for 1841, 1843, p. 178 (in part; identity).—W. B. Carpenter, Phil. Trans.

Roy. Soc, vol. 156, 1866, p. 681 (of kAams= Aniedon rosaceus [bifida]).—P. H. Carpenter, Trans.

Linn. Soc. (Zool.), ser. 2, vol. 2, 1879, p. 11 footnote (in part, of Pennant, Adams and others=

Comatula mediterranea [A. bifida]); Journ. Linn. Soc. (Zool.), vol. 24, 1891, p. 69 (of Linnaeus [not

of Retzius]=.4. rosacea [bifida]).

Asterias bifida Pennant, British zoology, vol. 4, 1777, p. 55, No. 70 (Cornwall; based upon Linck's

AfKaKvriiios rosacea); British zoology, vol. 4, ed. 5, 1812, p. 133.—W. B. Carpenter, Phil.

Trans. Roy. Soc, vol. 156, 1866, p. 681 (of Pennant=A. rosacea [bifida]).—P. H. Carpenter,

Journ. Linn. Soc. (Zool.), vol. 24, 1891, p. 69 (of Pennant=A. rosacea [bifida]).

Asterias decacnemus Pennant, British zoology, vol. 4, 1777, p. 66, No. 71, pi. 33 (western coasts of

Scotland; wrongly referred to Linck's ileKocKfri iioi barhata).

Aniedon gorgonia de Freminville, Bull. Soc. Philom., Paris, vol. 2, 1811, p. 349 (Havre; description

poor, but reference given to "Encyclop. methodique, partie des vers," pi. 124, fig. 6, which fig-

ure is identified by Lamarck as Comatula mediterranea)

.

—P. H. Carpenter, Nature, vol. 15,

1877, p. 197 (identified with Como<M/o [7'ropiome/ra] can'na/o); Trans. Linn. Soc. (Zool.), ser. 2,

vol. 2, 1879, p. 4 (history) ; Ann. Mag. Nat. Hist., ser. 5, vol. 19, 1887, p. 82 (correction of Perrier,

1886); Challenger Reports, Zoology, vol. 26, pt. 60, 1888, pp. 88, 89, 199, 201 (history; identity);

Journ. Linn. Soc. (Zool.), vol. 24, 1891, p. 69 (= .4. rosacea [bifida]).— A. H. Clark, Smith-

sonian Misc. Coll., vol. 50, pt. 3, 1907, p. 352 (discussion); Proc. U. S. Nat. Mus., vol. 34, 1908,

p. 473 (discussion).

Alecto europaea Leach, Zool. Misc., vol. 2, 1815, p. 62 (in Oceano Europaeo ; decacwe?H!/s of Pennant
given as a questionable synonym).—J. Mijller, Arch. Naturg., 1841, vol. 1, pp. 142, 147 (in

part; after Leach).— Lijtken, Vid. Medd. Nat. Foren. K0benhavn, 1864, p. 214, footnote (mi-

croscopic spicules in the disk).

—

Grubb, Die Insel Lussin und ihre Meeresfauna, Breslau, 1864,

p. 103.—W. B. Carpenter, Phil. Trans. Roy. Soc, vol. 156, 1866, p. 696 (undoubtedly the same as

A. rosaceus [bifida]).—E. Grube, Abh. schles. Ges. 1869-72, pp. 14, 28, 69 (occurrence about
RoscofT).—W. B. Carpenter (part), Ann. Mag. Nat. Hist., ser. 4, vol. 16, 1875, p. 202 (anatomy;
translation of Semper, 1875), p. 206 (discussion).—P. H. Carpenter, Trans. Linn. Soc. (Zool.),

ser. 2, vol. 2, 1879, p. 4 {= Decacnemus rosacea Linck).

Comatula fimbriata (not of Lamarck, 1816) Miller, Natural history of the Crinoidea, 1821, frontis-

piece (dorsal view of entire animal, and dorsal and ventral view of proximal portion of the skeleton)

,

p. 132 (Milford Haven; description; discussion), p. 133 (unable to determine its systematic
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position).—J. E. Gray, Ann. Philos., new ser., vol. 12 (28), 1826, p. 393 (mouth and anus).

—

Ledckart, Zeitschr. organ. Physik, vol. 3, 1833, p. 386, footnote (Miller's species from Milford
Haven is nothing but Comatuta mediterranea Lamarck, and differs from C. fimbriata Lamarck).

—

J. V. Thompson, Edinburgh New Philos. Journ., vol. 20, 1835, p. 299 (of M'Mcr= decacnemos);

Froriep's Notizen, vol. 49, 1836, p. 4 (of Miller= [6(./ida]).

—

Buckland, Bridgewater treatise,

No. 6, ed. 2, vol. 1, 1837, p. 418.—J. V. Thomp.son, Oken's Isis, 1838, p. 74 (of MHIct^ [bifida]).—

J. MtJLLER, Abh. Preuss. Akad. Wiss. for 1841, 1843, p. 224.—W. B. Carpenter, Phil. Trans.
Roy. Soc, vol. 156, 1866, p. 684 (of Miller; closely allied to, if not identical with, rosacea Linck).

—

P. H. Carpenter, Journ. Linn. Soc. (Zool.), vol. 24, 1891, p. 69 (of Miller= i4. rosacea [bifida]).—
Springer, Journ. Geol., vol. 14, No. 6, 1906, p. 508 (intercostal plates).

Cotnalula, sp. J. E. Gray, Ann. Philos. new ser., vol. 12 (28), 1826, p. 392 (digestive system; mouth
and anus).—J. V. Thompson, Edinburgh New Philos. Journ., vol. 20, 1835, pp. 295-300 {Pen-
tacrinus europaeus the young of this species; fecundity; growth; breeding season); Froriep's

Notizen, vol. 49, 1836, p. 1 (adult of P. europaeus).—Buckland, Bridgewater Treatise, No. 6,

ed. 2, vol. 2, 1837, p. 85 (development).—J. V. Thompson, Oken's Isis, 1838, p. 73 (P. europaeus
the young of this species); pi. 1, figs. 1-8.—L. Agassiz, Twelve lectures on comparative embry-
ology, Boston, 1849, p. 13 (development), p. 25 (popular account), pi. [text fig.] i, p. 13, figs. A, B,

repeated on p. 23; pi. [text fig.] vii, p. 14, fig. B, repeated on p. 24.—E. Forbes, Rep. British

Assoc, for 1850, 1851, p. 198 (Milford Haven, 3-6 fms., mud), p. 216 (Hebrides, off Sound of

Scalpa, 30-40 fms., stones and shells), p. 219 (Zetland [Shetlands], Ling Bank, 50 fms., sand
and stones).

—

MacAndrew (part), Rep. British Assoc, for 1850, 1851, p. 267 (Vigo Bay).

—

BuscH, Beobachtungen iiber Anatomie und Entwickelung einiger wirbellosen Seethiere, Berlin,

1851, p. 82 (west coast of Scotland, Orkneys; Kirkwall Bay, 6-8 fms.; embryology and devel-

opment), pi. 13, figs. 12-14, pi. 14, figs. 1-7.—R. Owen, Lectures on the comparative anatomy
and physiology of the invertebrate animals, ed. 2, 1855, pp. 222, 224.—W. B. Carpenter,
The microscope and its revelations, Philadelphia, 1856, p. 491 (Lamlash Baj-, abundant); ed.

3, p. 583, footnote (Kirkwall Bay).

—

Jones, The aquarian naturalist, London 1858, pp. 170-186
(popular account), pi. 3, following p. 134, fig. 9 [colored].

—

Bronn, Die Klassen und Ordnungen
der Strahlenthiere, 1860, p. 234 (resume of occurrence in British waters).

—

Lewes, Seaside

studies, Edinburgh, 1860, p. 216, pi. 6, fig. 2, (from Forbes; St. Mary's, Scilly Is.; color, occurrence),

p. 254 (Scilly Is.).

—

Allman, Rep. British Assoc, for 1862, 1863, p. 65 (south coast of Devon,
about 4 fms.; prebrachial stage; description of the latter).

—

VVyvili.e Thomson, Nat. Hist.

Rev. vol. 3, 1863, No. 11, p. 410 (comparative embryology).

—

Allman, Trans. Roy. Soc. Edin-
burgh, vol. 23, 1864, p. 241 (South Devon; detailed description of the "prebrachial stage" and
comparison with fossil types; movements of the specimen), pi. 13, figs. 1-5.

—

Greene, Zool.

Record for 1864, Echinodermata, 1865, p. 626 (suggested comparison of brachial reproductive
organs of Brisinga with those of Antedon).—Allman, Proc. Roy. Soc. Edinburgh, Sess. 1862-63,

1866, p. 91 ("prebrachial stage"; notice of a paper read).

—

Baudelot, Arch. Zool. Exp. G&.,
vol. 1, 1872, p. 185 (nerves).

—

Perrier, Ann. Mag. Nat. Hist., ser. 4, vol. 11, 1873, pp. 466-468
(structure and anatomy).—W. B. Carpenter, Nature, vol. 12, Sept. 16, 1875, p. 441 (anatomy,
especially of the nervous and reproductive systems).

—

Pascoe, Nature, vol. 15, 1877, p. 198
(discussion).—P. H. Carpenter, Quart. Journ. Micr. Sci., new ser., vol. 18, 1878, p. 353 (oral

and apical systems and their homologies), p. 354 (same), p. 355 (orals), p. 360 (basals), p. 363
(relation between primary cords and basals), p. 364 (parabasals), p. 369 (centrodorsal) ; fig. 8, p.

375 ("gastrula") ; Rep. British Assoc, for 1879, 1880, p. 418 (nervous system; swimming move-
ments).

—

Balfour, Treatise on comparative embryology, vol. 1, 1880, p. 460 (comparative

embryology).—P. H. Carpenter, Quart. Journ. Micr. Sci., new ser., vol. 24, 1884, p. 321 (Torbay;

Arran; larval anatomy).

—

Koehler, Bull. Soc. Sci. Nancy, ser. 2, vol. 7, 1885, p. 25 (Jersey;

occurrence).

—

Romanes, Jelly-fish, starfish and sea-urchins, 1885, p. 5 (swimming compared
to that of a medusa).—W. Ramsay Smith, Ann. Rep. Fishery Board Scotland, 9, for 1890,

1891, part 3, p. 241 (taken from a lemon sole [Pleuronectes microcephalus] caught in October in

the Moray Firth).

—

Parkes, Manchester Microsc. Soc. Trans, for 1890, 1891, pp. 43-49 (general

account; parasites).

—

Beddard, Animal coloration, 1892, p. 255 (color).

—

Malard, .\nn. Mag.
Nat. Hist., ser. 6, vol. 11, Xo. 62, February 1893, p. 147 (La Hougue; color in life; color of com-
mensal Hippolyte).—MacBridb, Proc. Roy. Soc, vol. 54, 1894, p. 436 (early st.ages compared
with those of Asterina).—-Newbiqin, Colour in nature, 1898, p. 132 (color).

—

Vallentin, Journ.
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Roy. Inst. Cornwall, Truro, vol. 16, 1904, pt. 1, p. 131 (tidal pool, St. Mary's I., Scilly Is.).—

Sharp, Guernsey Soc. Nat. Hist. Local Research, for 1907, 1908, p. 332 (availability for aquaria).

Comatula medilerranea (not of Lamarck, 1816) J. E. Grav, Ann. Philos., new ser., vol. 12 (28), 1826,

p. 393 (digestive system; mouth and anus).

—

Dujardin, in Deshayes and Milne-Edwards, La-

marck, HLstoire naturellc dcs animaux sans vert^brc.s, ed. 3, vol. 1, 1837, p. 471
;
cd. 2, vol. 3, 1840,

p. 210.—BuscH, Arch. Anat. Physiol., 1849, p. 400 (Dublin; western Scotland; Kirkwall, Orkneys;

eggs and larvae), pi. 7, fig. 8 (not fig. 7 as given in reference to plate] (very young larva).—Bronn,

Die Kla.ssen und Ordiiungen der Strahlenthiere, vol. 2, Actinozoa, 1860, p. 191 (fig.) (general

account).

—

Dujardin' and Hup£, Histoire naturelle des zoophytes, Echinodermes, 1862, p. 192

(history; embryology; ontogeny; structure), p. 198 (synonymy; description; western coasts of

Europe which are warmed by the Gulf Stream).

—

Beltramiedx, Ann. Acad. La Rochelle, vol. 6,

1864, p. 94 (Charente-Inferieur).

—

Knight, Natural History, or second division of the Engli.sh

Encyclop., vol. 2, 1867, p. 100 (compilation).—Meek and Worthed, Amer. Journ. Sci., ser. 2,

vol. 48, 1869, p. 27 (ambulacral grooves, mouth and anus compared with the same structures in

fossil forms).

—

Fischer, Actes Soc. Linn. Bordeaux, vol. 27 (ser. 3, vol. 7), pt. 2, 1872, p. 359

(31 of separate) (La Rochelle, Charente-Inforieure; references to the literature on the echino-

derms of southwestern France).

—

Perrier, Arch. Zool. Exp. G6n., vol. 2, 1873, p. 42 (anatomy

and histology).—P. H. Carpenter, Journ. Anat. Physiol., vol. 10, 1876, p. 575 (brachial anat-

omy).—LuDWiG, Zeitschr. wiss. Zool., vol. 26, 1876, p. 362 (in part; summary of investigations

on the anatomy of the water vascular system).

—

von Graff, Das Genus Myzostoma, 1877, pp. 10,

11, 21, 22 (Ireland; northern seas; parasitic myzostomes).

—

Brehm, Thierleben, vol. 10, 1878,

p. 446 (in part; compilation).—P. H. Carpenter, Zool. Anz., vol. 4, 1881, p. 521 (common at

Roscoff and all up the west coasts of England, Wales and Scotland; distinct from petasus).—
Th. Barrois, Catalogue des crustacces podophthalmaires et des 6chinodermes, Lille, 1882, p. 35

(Concarneau; Men Cren; synonymy, in part).—A. Agassiz, Mem. Mus. Comp. Zool., vol. 9,

No. 2, 1883, pp. 5, 9, pi. 1, figs. 10-26 (in part; development; compilation of the figures of previous

authors).

—

Claus, Traits de zoologie, vol. 4, 1884, p. 412, fig. 423 (morphological account).

—

Claus and Sedgwick, Elementary text book of zoology, vol. 1, 1885, p. 287, fig. 232 (morphologi-

cal account).

Peniacrimis europ^eusj. V. Thompson, A memoir on the Penlacrinus europaeus, 1827, p. l.pls. 1,2 (Cove

of Cork [Queen.stown]; description).

—

Fleming, History of British animals, 1828, p. 493 (new

generic name, Hibcrnula, suggested).

—

Heusinger, Zeitschr. organ. Physik, vol. 2, 1828, Heft

1, p. 55, pi. 5, pi. 6, figs 1, 2 (after Thompson).—Ferussac, Bull. Sci. Nat., ser. 2, vol. 16, 1829, p.

335 (review of Thompson).—J. V. Thompson, Mag. Nat. HLst., vol. 2, 1829, p. 114, fig. 28 (an-

nouncement of discover}').

—

Cuvibr, Le regne animal, 1830, vol. 3, p. 229 (from Thompson).

—

Latreille, Cuvier's Animal Kingdom, vol. 4, 1831, p. 334 (from Thompson).

—

Leuckart,
Zeitschr. organ. Physik, vol. 3, 1833, p. 377, footnote, p. 390 (bearing of this form on the relation

between Antedon and the pcntacrinites).

—

Brown, The zoologist's text book, vol. 1, 1833, p.

550 (from Thompson).—L. Agassiz, London and Edinburgh Philos. Mag., vol. 5, 1834, No. 29,

p. 372 (symmetry).

—

Griffith, Cuvier's Animal Kingdom, 1835, p. ex (from Thompson).

—

[Gervais], Diet. HLst. Nat., vol. 3, 1835, p. 50 (from Thompson).

—

Okex, AUgemeine Natur-
geschichte, vol. 5, 1835, Abth. 2, p. 597 (from Thompson).

—

[Anonymous], Rep. Brit. Assoc,

for 1835, 1835, Transactions of the Sections, p. 72 (Dublin Bay).—J. V. Thompson, Proc. Roy.
Soc, vol. 3, 1835, No. 21, p. 339 (shown to te the young of Antedon bifida) ; Phil. Trans. Roy. Soc,

1835, p. 339 (same); Edinburgh New PhUos. Journ., vol. 20, 1835, p. 299 (proof that this is

the young of Antedon), pi. 2, figs. 1-4; L'Institut, 3ieme annde, 1835, No. 127, p. 332 (young of

Antedon; habits of the latter); Froriep's Notizen, vol. 49, 1836, p. 1, figs. 1-10 (young of Antedon);
Arch. Naturg., 1836, vol. 2, p. 207 (young of Antedon).—Bucklaxd, Bridgewater treatise. Xo. 6,

1836, pi. 52, figs. 2, 2' (aft«r Thompson); No. 6, ed. 2, vol. 1, 1837, p. 52, pi. 52, figs. 2, 2' (after

Thompson).—[Anonymous], Penny Encyclopedia, vol. 7, 1837, p. 390; vol. 9, p. 391 (compi-
lation).—J. V. Thompson, Oken's Isis, 1838, p. 73 (young of Antedon); pi. 1, figs. 1-8.—L.
Agassiz, Mem. Soc Sci. Nat. Neuchatel, vol. 2, 1839, p. 11 (from Thompson).—Leuckart,
Allgemeine Encyclopedic der Wissenschafte und Kiinste, 1839, sect. 1, vol. 32, p. 292 (compi-
lation).

—

Dujardin, in Deshayes and Milne-Edwards, Lamarck, Histoire naturelle des animaux
Bans vertfebres, cd. 2, vol. 3, 1840, p. 208.—J. Muller, Arch. Naturg., 1840, vol. 1, p. 307 (young
of Antedon); Monatsb. Preuas. Akad. Wiss., 1840, p. 91 (young of Antedon).—E. Forbes, History
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of British starfishes, 18-11, p. 11 (history).— L. Agassiz, Ann. Mag. Nat. Hist., vol. !), 1842, p.
297 (history).

—

Guekin-Mkneville, Iconographie du rfegne animal de G. Cuvier, Zoophytes,
1843, p. 6 (young of Antedon).—R. Owen, Lectures on the comparative anatomy and phys-
iology of the invertebrate animals, 1843, p. 129 (young of Antednn).—[Gervaib], Dictionnaire
universel d'histoire naturelle, vol. 4, 1844, p. 130; vol. 5, p. 307 (young of Antedon).—Berthold,
Lehrb, der Zool., 1845, p. 528 (young of A7itcdon).—[Gervais], Dictionnaire universel d'histoire

naturelle, \-ol. 9, 1847, p. 570 (young of Antedon).—Austin, Ann. Mag. Nat. Hist., ser. 2, vol. 8, 1851,

p. 285.—BuscH, Beobachtungen iiber Anatomie und Entwickelung eiuiger w irbellosen Seethiere,

Berlin, 1851, p. 82 (young of Antedon).—De Koninck and Le Hon, Recherches sur les crinoidea

du terrain carbonifSre, Mem. Acad. Roy. Soi. Belgique, vol. 28, 1854, p. 47.

—

Carus, Icones
zootomieae, vol. 5, 1857, pi. 5, fig. 14.—W. B. Carpenter, Zoology, 1858, p. 470.

—

[Anony-
mous], Cuvier's Animal Kingdom, 1858, p. 680 (young of Antedon).—Buonn, Untersuchen
iiber die Entwickelungs-gesetze derorganischen Welt, Stuttgart, 1858, p. 420 (young of Antedon).—
Jones, The aquarian naturalist, London, 1858, p. 176 (popular account); pi. 3, following p.

134, fig. 8 (colored).

—

Baird, Dictionary of natural history, 1860, p. 176.

—

Dujardin and Hipfi,

Histoire naturelle des zoophytes, Echinodermes, 1862, pp. 193, 196 (history).

—

Caru.«, Handbuch
der Zoologie, vol. 2, 1863, p. 515.

—

Wood, Dlustrated natural history, London, 1863, fig. p. 738.

—

Wyville Thomson, Phil. Trans. Roy. Soc, vol. 155, 1865, p. 513 (history and identification).

—

W. B. Carpenter, Phil. Trans. Roy. Soc, vol. 156, 1866, pp. 685, 686 (history).—Knicht,
Natural History, or second division of the English encyclop., vol. 2, 1867, pp. 99, 528 (young of

Antedon).—Claus, Grundzuge der Zoologie, 1868, p. 104 (young of Antedon).—Grieve, Proc.

Nat. Hist. Soc. Glasgow, vol. 1, pt. 1, Sess. 1862-63, 1808, p. 64 (occurrence in the Clyde).—
Lacaze-Duthiers, Compt. Rend. Acad. Sci., vol. 69, No. 24, 1869, pp. 1253-1256 (Roscoff);

Ann. Mag. Nat. Hist., ser. 4, vol. 5, 1870, pp. 149-152 (Roscoff).

—

Fischer, Actes Soc. Linn.

Bordeau.v, vol. 27, 1870, p. 351 (32 of separate).

—

Lacaze-Duthiers, Arch. Zool. Exp. G6n.,

vol. 1, 1872, pp. x-xiii (detailed account of occurrence about Roscoff).

—

Higgins, Synopsis

of the arrangement of invertebrates in the free public museum at Liverpool, 1874, p. 47 (young

of Antedon).—Quenstedt, Petrefactenkunde Deutschlands, vol. 4, 1876, Astcriden u. En-
criniden, p. 164.

—

Perrier, Les colonies animates, 1881, p. 598, fig. 143, p. 599 (young of yln/edon).

—

Claus and Sedgwick, Elementary text book of zoology, vol. 1, 1885, p. 289, fig. 233f.

—

Filhol, La vie au fond des mers, 1885, pp. 208, 209, fig. 65 (history).

—

Perrier, Nouv.
Arch. Mus. Hist. Nat., Paris, ser. 2, vol. 9, 1886, p. 63 (history) ; M6moire sur I'organisation

et le developpement de la comatule de la Mediterranee, 1886, p. 15 (history).—P. H. Carpenter,
Proc. Geol. Assoc, vol. 10, No. 1, 1887, p. 3 (young of Antedon).—Keller, Grundlehre der

Zoologie, 1887, p. 118, fig. 212, p. 119.—W. Marshall, Die Tiefsee und ihr Leben, 1888, p.

235.

—

Neumayr, Die Stamme des Thierreiches, vol. 1, 1889, p. 482.

—

Spiers, The Wesley

naturalist, vol. 3, No. 30, 1889, p. 182 (true nature).

—

Swainson, The Wesley naturalist, vol.

3, No. 29, 1889. p. 142 (general account); fig. 2, p. 141.—Madeley, Midland Nat., vol. 14,

No. 164, 1891, p. 181.

—

Claus and Sedgwick, Elementary text book of zoology, vol. 1, 1892,

p. 289.

—

Seeliger, Zool. Jahrb., Anat. Ontog., vol. 6, 1892, p. 332 (young of Antedon), p. 324 (com-

parison with pentacrinoid of ^. adriatica)

.

—E. Perrier, Traits de zoologie, 1893, fig. 699, p. 843.—

•

Hornell, Journ. Marine Zool., vol. 2, No. 5, 1895, p. 18 ([Jersey]; general account), pi. 2, figs.

1-5.—Claus, Lehrb. Zool., 1897, p. 319, fig. 303c, p. 320.—A. Goette, Lehrb. Zool., 1902, p.

317.-

—

Macnair, Trans. Nat. Hist. Soc. Glasgow, new ser., vol. 6, 1903, p. 380.

—

Coulon, Bull.

Soc. Etud. Sci. Nat. Elbeuf, vol. 45, 1927, p. 175.

Comatida rosacea Fleming, History of British animals, 1828, p. 490 (Penzance; Milford Haven;

synonymy).

—

De Blainville, Diet. Sci. Nat. vol. 60, 1830, p. 229 (compilation).

—

E.Forbes,

Mem. Wernian Soc. Edinburgh, vol. 8, 1831, p. 15 (not rare on Manx coast in deep water); Mag.

Nat. Hist., vol. 8, 1835, p. 69 (Isle of Man).—De Blainville, Manuel d'actinologie, 1836, p. 248

(from Fleming).—E. Forbes, Mem. Wernian Soc Edinburgh, vol. 8, 1839, p. 128 (not rare

on Manx coast; pentacrinoid so far not found on Manx coast, though abundant on opposite

shore of Ireland; synonymy [in footnote]); History of British Starfishes, 1841, p. xii (morpho-

logical relations to other echinoderms), p. xviii (distribution), pp. 1-18 (detailed account).

—

L. Arassiz, Ann. Mag. Nat. Hist., vol. 9, 1842, p. 297 (relation to P. europaeus).—Austin and

Austin, Ann Mag. Nat. Hist., vol. 10, 1842, p. 110 (systematic position).

—

Hassall, Ann. Mag.

Nat. Hist., vol. 9, 1842, p. 132 (occurrence in Dublin Bay; color; young).—Wm. Thompson, Rep.
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Briti'^h Assoc, for 1843, 1844, p. 279 (north, cast and south Ireland).—E. Forbes, Rep. British

Assoc for 1843, 1844, p. 149 (Celtic Seas).—ScHMAnoA, Die geographische Verbrcitunp der

Thiere, Vienna,' 1853, p. 662 (England).—Gosse, A naturalist's rambles on the Devonshire

coast, London, 1853, p. 56 (Petit Tor; color); Manual of marine zoology, vol. 1, London, 1855,

p. 63, fig. 93 (general account).—Wm. Thompson, Natural hi.story of Ireland, vol. 4, 1856, p.

436 (localities; occurrence of pentacrinoids).—Cakus, Icones zootomicae, vol. 5, 1857, pi. 5, figs.

2-4 7-10, 13 (anatomy).—Wm. Thompson, L'Institut, 1858, p. 107.—E. Forbes, in Forbes and

Godwin- Austen, Natural history of the European seas, 1859, p. 149 (Britain).-Goodrich,

Illustrated natural history, vol. 2, 1859, p. 629, figures "Encrinidae" above and "Rosy Feather

Star" below.—Wright and Green, Rep. British A.ssoc. for 1858, 1859, p. 179 (6 of separate)

(details of distribution on the Irish coast) .-Wyville Thomson, Proc. Roy. Soc, vol. 9, 1859,

pp. 600, 601 (embryogeny).—Alder, Ann. Mag. Nat. Hist., ser. 3, vol. 5, 1860, p. 74, pi. 5,

fig. 3 (cirri).—Baird, Dictionary of natural history, 1860, p. 176.—Norman, Rep. British Assoc,

for 1861, 1862, p. 152 (Shetlands).—Brady, The intellectual observer, vol. 4, November 1863,

p. 256 (occurrence).

—

Wood, Illustrated natural history, London, 1863, p. 736, fig. p. 736.

—

WyviLLB Thomson, Proc. Roy. Soc, vol. 12, 1863, p. 426 (embryogeny); Ann. Mag. Nat.

Hist., ser. 3, vol. 11, 1863, p. 297 (embryogeny); The intellectual observer, vol. 6, 1864, p. 8

(localities; color; breeding sea.son).—Allman, Trans. Roy. Soc. Edinburgh, vol. 23, 1864, p.

241, pi. 13 (South Devon; detailed description of a pentacrinoid).—Peach, Proc. Roy. Phys.

Soc. Edinburgh, 1862-63, 1864, pp. 81-83.—Gossb, A year at the shore, 1865, p. 182, and fig.

(Torbay, rare; short general account).—W. B. Carpenter, Phil. Trans. Roy. Soc, vol. 156,

1866, p. 696 (interradial pl.ites).

—

Knioht, Natural History, or second division of the English

encyclop., vol. 2, 1867, pp. 98, 100 (compilation).

—

Grieve, Proc. Nat. Hist. Soc. Glasgow,

vol. 1, pt. 1, Sess. 1862-63, 1868, pp. 64-66 (color; occurrence in the Clyde).—[W. R. Hughes],

Nature, vol. 8, 1873, p. 469 (Torbay, 12 fms.; 59° F.; actions of pentacrinoids).

—

Perrier,

Compt. Rend. Acad. Sci., vol. 76, March 17, 1873, p. 718 (Roscoff; anatomy, especially of the

arms'); Ann. M.ag. Nat. Hist., ser. 4, vol. 11, No. 66, June 1873, p. 466 (translation of preceding);

Arch. Zool. Exp. G6n., vol. 2, 1873, pp. 29-86 (Roscoff; occurrence, habits and reactions; de-

tailed account of the anatomy and histology; arm regeneration), pis. 2-4.

—

Higgins, Synopsis

of the arrangement of invertebrates in the free public museum at Liverpool, 1874, p. 47 (short

general account).—W. B. Carpenter, Ann. Mag. Nat. Hist., ser. 4, vol. 16, 1875, p. 206 (ad-

dendum to Semper, 1875).

—

Lang, Nature, vol. 14, 1876, p. 527 (records for Torbay and vicin-

ity).—P. H. Carpenter, Nature, vol. 15, 1877, p. 197 (relationships).

—

Stebbing, Nature, vol.

15, 1877, p. 366 (discussion of names).

—

Pascoe, Nature, vol. 15, 1877, p. 198 (discussion of

names).

—

Brehm, Thierleben, vol. 10, 1878, p. 446 (general account); fig. p. 447.—P. II Car-

penter, Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 1879, p. 4 {Stella decacnemus rosacea in the "En-

cyclop, methodique" is this species).

—

Herdman, Proc. Roy. Phys. Soc. Edinburgh, vol. 6,

1881, p. 8 (pentacrinoids frequent during August, chiefly on Laminaria fronds, in 10-20 fms.).

—

A. Agassiz, Mem. Mus. Comp. Zool., vol. 9, No. 2, 1883, pp. 5, 9; pi. 1, figs. 1-9, 27-35, pi. 2,

figs. 1-23 (morphology and development; compilation).

—

MacIntosh, Proc Roy. Irish Acad.,

ser. 2, vol. 4, 1884, p. 52 (Greystones, Co. Wicklow; scarce).

—

Filhol, La vie au fond des

mers, 1885, p. 207, fig. 64.

—

Sim, East of Scotland Union of Naturalists' Societies, Reports for

1884, 1885, p. 44 (from Dalzell).

—

Haddon, Zoologist, 1886, p. 5 (Greystones, Co. Wicklow; bibliog-

raphy of recent contributions to the invertebrate fauna of Ireland).—W. Marshall, Die

Tiefsee und ihr Lcben, 1888, p. 234, fig. 74 (adult); fig. 75, p. 235 (pentacrinoids).

—

Swainson,

The Wesley naturalist, vol. 3, No. 27, 1889, plate opposite p. 65, center figure, p. 68; The Wesley

naturalist, vol. 3, No. 29, 1889, pp. 138, 140 (Porthwen Bay), p. 141 (general account); figs. 1, 2,

p. 141 (young).

—

Spiers, The Wesley naturalist, vol. 3, No. 30, 1889, p. 178 (relation to fossils).

—

Fbedericq, La lutte pour I'existence chez les animaux marins, 1889, p. 269 (effect of hot w.ater).

—

Nicholson and Lydekker, Manual of paleontology, 1889, p. 411 (general account).

—

Forbes
in Herdman, Trans. Liverpool Biol. Soc, vol. 8, 1894, p. 157 (Isle of Man).

—

Bukbidge, Science

gossip, new ser., vol. 7, December 1900, p. 215 (popular account; occurrence at Torbay).

—

Macnair,
Trans. Nat. Hist. Soc. GLisgow, new ser., vol. 6, 1903, p. 380.

—

Colgan, Irish naturalist, vol.

16, No. 10, Oct. 1905, p. 211 (Skerries, Co. Dublin, 13 fms.).—J. Sinel, An outline of the natural

history of our shores, London, 1906, pp. 67, 68.

—

Sharp. Guernsey Soc. Nat. Hist. Local Re-

search for 1907, 1908, p. 329 (locality in Guernsey).
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Comatula barbala Fleming, History of British animals, 1828, p. 490 (west coast of Scotland; Wales;

deep red; synonymy; differs from rosacea in having X cirri instead of XXX).

—

De Blainville,

Diet. Sci. Nat., vol. 60, 1830, p. 229 (after Fleming).—Manuel d'actinologie, 1834 (1836), p. 249

(after Fleming).

—

Dujardin in Deshayes and Milne-Edwards, Lamarck, Ilistoire naturelle

des animaux sans vertfebres, ed. 3, vol. 1, 1837, p. 421; ed. 2, vcl. 3, 1840, p. 211.

—

Dalybll,

Powers of the Creator, vol. 1, 1851, p. 120 (Orkneys; color), pi. 30, figs. 1-4 (colored).

—

Knight,

Natural History, or second division of the English Encyclop., vol. 2, 1867, p. 100 (from de

Blainville).—Parkes, Manchester Microsc. Soc. Trans, for 1890, 1891, p. 45 (from Dalyell).

Hibernula europaea Fleming, History of British animals, 1828, p. 494 (new name for Penlacrinus

europaeus).

Encrinus europaeus Eichwald, Zoologia specialis, 1829, p. 225.

—

Dujardin and Hupfi, Histoire

naturelle des zoophytes, fichinod^rmes, 1862, Explication des planches, p. 2.

Phytocrinus europaeus De Blainville, Diet. Sci. Nat., vol. 60, 1830, p. 236 (new name for Penlacrinus

europaeus).—E. Forbes, Mem. Wernian Soc. Edinburgh, vol. 8, 1831, p. 15 (not discovered on

Manx coast, though found on the opposite shore of Ireland).

—

[Gervais], Diet. Hist. Nat., vol.

3, 1835, p. 50 (from de Blainville).—L. .\gas8iz, Mem. Soc. Sci. Nat. Neuchatel, vol. 1, for 1835,

1836, p. 194 (listed).

—

De Blainville, Manuel d'actinologie, for 1834, 1836, p. 255, pi. 27, figs.

1-8 (from de Blainville, 1830).

—

Dujardin, in Deshayes and Milne-Edwards, Lamarck, Histoire

naturelle des animaux sans vertfebres, ed. 2, vol. 2, 1836, p. 654; ed. 3, vol. 1, 1837, p. 387 (from de

Blainville).

—

[Anontmous], Penny Encyclopedia, vol. 9, 1837, p. 391 (from de Blainville).

—

Guerin-Meneville, Iconographie du rfegne animal de G. Cuvier, Zoophytes, 1843, p. 6, (from

de Blainville).

—

Gistel, Naturg. Thierreichs, 1848, p. 177 (listed).

—

Roemer, Lethaea geognostica,

3te Ausgabe, Iste Periode, 1855, p. 214 (after de Blainville).— W. B. Carpenter, Phil. Trans.

Roy. Soc, vol. 156, 1866, p. 697 (explanation of the name).

Ganymeda pulchella J. E. Gray, Proc. Zool. Soc. London, 1834, pt. 2, p. 16 (coast of Kent; descrip-

tion).—L. Agassiz, Mem. Soc. Sci. Nat. Neuchatel, vol. 1, for 1835, 1836, p. 194 (from Gray).

—

Dujardin, in Deshaj'es and Milne-Edwards, Lamarck, Histoire naturelle des animaux sans

vertfebres, ed. 3, vol. 1, 1837, p. 472 (from Gray); ed. 2, vol. 3, 1840, p. 213 (from Gray).—

Dujardin and Hupfi, Histoire naturelle des zoophytes, fichinodermes, 1862, p. 214 (history).

Comatula decacnemos J. V. Thompson, Edinburgh New Philos. Journ., vol. 20, 1835, p. 298 (proof that

this is the adult of Penlacrinus europaeus; breeding season and breeding habits), pi. 2, figs. 1-10;

Froriep's Notizen, vol. 49, 1836, p. 5 (same).—W. B. Carpenter, Phil. Trans. Roy. Soc, vol.

156, 1866, p. 681 (of Pennant = A. rosaceus [bifida]).—P. H. Carpenter, Journ. Linn. Soc.

(Zool.), vol. 24, 1891, p. 69 (samel.

Comatula decacnemus J. V. Thompson, Oken's Isis, 1838, pi. 1, fig. 7.

—

Dujardin, in Deshayes and

MUne-Edwards, Lamarck, Histoire naturelle des animaux sans vertebres, ed. 2, vol. 3, 1840, p.

209.

—

[Gervais], Dictionnaire universel d'histoire naturelle, vol. 9, 1847, p. 570; vol. 10, p.

131 (compilation).

Gynameda pulchella J. E. Gray, Ann. Mag. Nat. Hist., vol. 6, 1841, p. 158 (identified as a centrodorsal)

;

British animals in the British Museum, Centroniae or radiated animals, 1848, p. 29 (Kent;

synonymy)

.

Alecto milleri J. Muller, Monatsb. Preuss. Akad. Wiss., 1841, p. 182 (new name for Comalula

fimhriala Miller, 1821, not of Lamarck, 1816); Arch. Naturg., 1841, vol. 1, p. 142 (same).—P. H.

Carpenter, Journ. Linn. Soc. (Zool.) vol. 24, 1891, p. 69 (= A. rosacea [bifida]).

Anledon decameros J. E. Gray, List of British animals in the British Museum, pt. 1, Centroniae or

radiated animals, 1848, p. 28 (British Ocean; Cork; Plymouth Sound; synonymy).—W. B.

Carpenter, Phil. Trans. Roy. Soc, vol. 156, 1866, p. 696 (absence of interradial plates).—

Pascob, Nature, vol. 15, Jan. 4, 1877, p. 198 (discussion).

Comalula milleri J. Muller, Abh. Preuss. Akad. Wiss. for 1847, 1849, p. 251 (= Comatula fimbriata

of Miller, 1821, not of Lamarck, 1816).

—

Bronn, Die Klassen und Ordnungen der Strahlenthiere,

vol. 2, Actinozoa, 1860, p. 220, pi. 25, figs. 15-30 (compilation).

Comatula europaea E. Forbes, Rep. British Assoc, for 1850, 1851, pp. 211, 239, 251 (various locality

records").-W. B. Carpenter, Ann. Mag. Nat. Hist., ser. 4, vol. 16, 1875, p. 203 (in part; trans-

lation of Ludwig, 1875), p. 206 (Oban; criticism and addendum).

Alecto petasus (not of Duben and Koren, 1846) E. Forbes, Rep. British Assoc, for 1850, 1851, p.

216 (ofiF Loch Laigh, Ross of Mull; 30-40 fms.; mud).
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Comalula, nov. sp. E. Foubes, Rep. British Assoc, for 1850, 1851, pp. 21G, 217, 219 (various locality

records)

.

Comatula pelasus (not of Diiben and Koren, 1846) E. Forbes, Rep. British Assoc, for 1850, 1851, p.

239 (Hebrides, 30-40 fms.; shell).

Comatula rosaceus Gordon, Zoologist, vol. 11, 1852, pp. 3781-3785 (Moray Firth).

Encrines Milne-Edwards, Cours elementaire d'histoire naturelle, Paris, 1855, fig. 467, p. 564.

Alecto europaea LOtken, Oversigt over Gr0nlands Echinodermata, 1857, p. 82, footnote (British

species), p. 83 (range).—P. H. Carpenter, Journ. Linn. Soc. (Zool.), vol. 24, 1891, p. 69 (of

Leach= i4. rosacea [bifida]).

Comalula rosea Lbuckart, Bericht wissensch. Leistungen Naturg. Niederen Thiere, 1858, 1859, p.

101.

—

Baird, Dictionary of Natural History, 1860, p. 160.

—

Lbuckart, Bericht wissensch.

Leistungen, Naturg. Niederen Thiere, 1863, p. 86.

Stella {Decameros) barbala Du.iardin and Hup£, Ilistoire naturelle des zoophytes, fichinodermes,

1862, p. 210 (of Linek; referred to [Comatula] pectinata).

Comatula brachiolala (not of Lamarck, 1816) Beltramibux, Ann. Acad. La Rochelle, vol. 6, 1804,

p. 90 (Charente-Inferieure).

Antedon rosacctts Norma.v, Ann Mag. Nat. Hist., ser. 3, vol. 15, 1865, p.l02 (detailed account).

—

Wyville Thomson, Phil. Trans. Roy. Soc, vol. 155, 1805, pp. 513-544 (embryology and early

development), pis. 23-27.—G. Hodoe, Trans. Nat. Hist. Soc. Newcastle, vol. 1, pt. 1, 1865, p. 44

(Northumberland, rare, 1864).—W. B. Carpenter, Proo. Roy. Soc, vol. 14, 1805, pp. 376-378

(structure, development, etc); Ann. Mag. Nat. Hist., ser. 3, vol. 16, No. 93, Sept. 1, 1865, pp.

200-202 (structure, development, etc.); Phil. Trans. Roy. Soc, vol. 156, 1866, pp. 671-756

(historj-; development; structure; anatomy).—M. Sars, M^moires pour servir k la connaissance

des crinoides Nivants, 1868, pp. 37-63 (comparison of the pentacrinoids with those of Hathro-

melra sarsii, and with Rhizccrinus lofntensis).—Lacaze-Duthiers, Compt. Rend. Acad. Sci.,

vol. 69, No. 24, 1869, pp. 1253-1256 (Roscoff).—Sars, Ann. Mag. Nat. Hist., ser. 4, vol. 3, No.

14, 1869, p. 171.—LtjTKEN, Vid. Medd. Nat. Foren. K0benhavn for 1868, 1869, p. 163 (mouth and
disk).—BiLLi.NGs, Canadian Nat., new ser., vol. 4, 1869, p. 433 ("rudimentary liver" compared
with the convoluted plate of Paleozoic crinoids); vol. 5, 1870, p. 181 (comparison with blastoids);

Ann. Mag. Nat. Hist., ser. 4, vol. 5, 1870, p. 416 ("rudimentary liver" and convoluted plate);

Amer. Journ. Sci., ser. 2, vol. 49, 1870, p. 57 (same); vol. 50, p. 225 (skeleton compared with that

of pentremites) .—W. B. Carpenter, Trans. Roy. Microsc Soc, vol. 3, 1870, p. 227 (basis of

the skeleton compared with that in echinoids).

—

Lacaze-Duthiers, Ann. Mag. Nat. Hist., ser.

4, vol. 5, J870, p. 151 (occurrence about Roscoft; habits).

—

Billings, Ann. Mag. Nat. Hist.,

ser. 4, vol. 7, 1871, p. 142 (comparison with pentremites).

—

Glaus, Grundzuge der Zoologie,

1872, p. 228 (early stages), p. 230 (example of the genus).

—

Hodgb, Trans. Nat. Hist. Soc. New-
castle, vol. 4, 1872, p. 126 (locality records).

—

Lacaze-Duthiers, Arch. Zool. Exp. G^n., vol. 1,

1872, pp. x-xiii (detailed account of occurrence about Roscoff).

—

Wyville Thomson, Proe. Roy.
Soc. Edinburgh, vol. 7, 1872, p. 765 {Porcupine expedition, 1869-70; frequent in wfcter of moderate
depth).—Perrier, Arch. Zool. Exp. G(5n., vol. 2, 1873, p. 29 (anatomy and regeneration).—
P. H. Carpenter, .lourn. Anat. Physiol., vol. 11, 1876, p. 89 (anatomy of arms).—W. B. Car-
pester, Proc Roy. Soc, vol. 24, 1876, pp. 211-231 (structure, physiology and development),
p. 451 (structure and physiology of the nervous system), pis. 8-9.

—

Hughes, Nature, vol. 15,

1876, p. 7 (Torbay; rare), p. 158 (occurrence of young at Torquay; nomenclature).

—

Packard,
Life histories of animals, 1876, p. 79 (development).—Zittbl, Handbuch der Palaeontologie, vol.

1, 1876, p. 323, fig. 215 (larva; after Wyville Thomson).—Hunt, Nature, vol. 15, 1876, p. 59
(occurrence in Torbay).—Mason, Nature, vol. 15, 1876, p. 59 (additional records).—Stebbino,
Nature, vol. 15, 1876, p. 58 (additional records); vol. 15, 1877, p. 366 (discussion of name).—
P. H. Carpenter, Nature, vol. 15, 1877, p. 197 (in part; relationships); Quart. Journ. Micr.
Sci., new ser., vol. 18, 1878, p. 352 (oral and apical systems) .—ScHLtJTER. Zeitschr. deutsch. geol.
Ges., vol. 30, pt. 1, 1878, p. 37.—P. II. Carpenter, Trans. Linn. Soc. (Zool.), ser. 2, vol. 2,

1879, p. 16 (listed).—Packard, Zoology, 1879, p. 105 (development).—Leslie and Herdman,
Proc. Roy. Phys. Soc. Edinburgh, vol. 6, 1881, p. 86 (not yet recorded in the Firth of Forth).—
Glaus, Traitd de zoologie, vol. 4, 1884, p. 412 (general account).—Herdman, Nature, vol.

30, Oct. 30, 1884, p. 634 (pentacrinoids in Lamlash Bay).—W. B. Carpenter, Nature, vol. 31,
Nov. 13, 1884, pp. 27, 28 (pentacrinoids in Lamlash Bay; anatomy).—Hunt, Journ. Linn. Soc.
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(Zool.), vol. IS, 1SS4, p. 268 (occurrence).

—

Perkier, Compt. Rend. Acad. Sci., vol. 98, No. 22,

1884, p. 1449 (anatomy; axial organ).—P. H. Carpenter, Ann. Mag. Nat. Hist., ser. 5, vol. 16,

1885, p. 103 (anatomy; morphology; criticism of Perrier).

—

Koehler, Bull. Soc. Sci. Nancy,
ser. 2, vol. 7, 1885, p. 65 (Channel Is.; taken by fishermen, but not occurring littorally).

—

Herd-
M.\N, Liverpool Mar. Biol. Coram. Rep. No. 1 [Proc. Litt. and Philos. Soc. Liverpool, vol. 40,
Appendix], 1886, p. 131 (details of occurrence about the Isle of Man).

—

Packard, Zoology,
1886, p. 105, figs. 66, 67 (general account).

—

Walther, Palaeontographica, vol. 32, 1886, p. 161,

pi. 26, figs. 3, 9 (structure and development).—P. H. Carpenter, Zool. Anz., vol. 10, 1887,

pp. 57, 262 (anatomy; criticism of Perrier).

—

Hartoo, Ann. Mag. Nat. Hist., ser. 5, vol. 20,

No. 119, 1887, p. 324 (liquid constantly passes outward through the madreporic pore-s).

—

Hen-
derson, Proc. Roy. Phys. Soc. Edinburgh, vol. 9, 1887, p. 329 (occurrence in the Clyde).

—

Haddon and Green, Proc. Roy. Irish Acad., ser. 3, vol. 1, No. 1, December 1888, p. 38 (Lord
Bandon Sta. 53, 1886).

—

Calderwood, Journ. Marine Biol. Assoc, new ser., vol. 1, 1889, p. 6
(close to Mallard Buoy).

—

Chadwick, Proc. Liverpool Biol. Soc, vol. 3, 1889, p. 175 (ofif Port
Erin, and localities in north Anglesey).

—

Fischer, Actes Soc Linn. Bordeaux, vol. 43 (ser. 5,

vol. 3), 1889, p. 253 (Arcachon, Gironde).

—

MacMunn, Journ. Marine Biol. Assoc, new ser.,

vol. 1, 1889, pp. 55, 56 (coloring matter).

—

Herdman, Puffin I. Biol. Stat., second Ann. Rep.
for 1889, p. 17 (localities about the Isle of Man), also published in Proc. and Trans. Liverpool
Biol. Soc, vol. 4, 1890, p. 67.—Malard, Bull. Soc. Philom. Paris, ser. 8, vol. 4, 1892, No. 1,

p. 28 (occurrence on the chain of a buoy at La Hougue; color; commensal Hippobjte).—Herdman,
Proc. and Trans. Liverpool Biol. Soc, vol. 7, 1893, p. 76 (close to Port Erin; myzostomes).

—

Delage and Herouard, Traits de zoologie concrete, vol. 3, 1903, p. 394, fig. 494 (general ac-

count).—W. S. Fdrneaux, Tlie sea shore, London, 1903, pp. 1.59-161, figs. 105, 106.

—

Springer,
Journ. Geol., vol. 14, No. 6, 1906, p. 472 (disk, compared with that of Onychocrinus)

, p. 503
(anal plate), p. 508 (interradial plates), pi. 5, figs. 1-7.

—

Schneider, Arch. Naturg., vol. 90, No. 4,

1924, p. 14.

—

Moore, Journ. General Physiol., vol. 6, 1924, p. 281.

—

Jullien and ConvRiER,
Compt. Rend. Soc. Biol. Paris, vol. 92, 1925, p. 1520.—Cuexot, Bull. Biol. Stat. Arcachon,
Bordeaux, vol. 24, 1927, p. 295 (the A. rosacea of Duregne, 1889, is probably Leptomelra celtica).—
MoRTENSEN, Handbook of the eehinoderms of the British Isles, 1927, p. 28, footnote 1, p. 30.

—

NoBRE, Echinoderraes de Portugal, 1931, p. 164.

—

Langeloh, Zool. Jahrb., AUg. Zool., vol. 57,

pt. 3, 1937, pp. 237-278; figs. 1-12, pis. 6, 7 (locomotion and its nervous regulation).

—

Moobe,
The individual in its simpler forms, 1945, p. 77 (reactions).

Antedon milleri Norman, Ann. Mag. Nat. Hist., ser. 3, vol. 15, 1865, p. 102 (Arran; mouth of the Mer-
sey; color; characters).

—

Wyville Thomson, Phil. Trans. Roy. Soc, vol. 155, 1865, pp. 537, 540

(interradials) .—W. B. Carpenter, Phil. Trans. Roy. Soc, vol. 156, 1866, p. 695 (systematic

characters).—P. H. Carpenter, Trans. Linn. Soc London (Zool.), ser. 2, vol. 2, 1879, p. 29

(listed); Zool. Anz., vol. 4, 1881, p. 521 (in part).—Bell, Proc. Zool. Soc. London, 1882, p. 533

(listed).—P. H. Carpenter, Proc. Roy. Soc. Edinburgh, vol. 12, 1884, p. 361.—Dendt, Proc.

Roy. Phys. Soc. Edinburgh, vol. 9, 1886, p. 180 (Millport), pi. 10.—Henderson, Proc. Roy.
Phys. Soc. Edinburgh, vol. 9, 1887, p. 329 (Arran).—P. H. Carpenter, Challenger Reports,

Zoology, vol. 26, pt. 60, 1888, pp. 54, 366, 373 (listed), p. 377 (.Milford Haven).—Bell, Catalogue

of the British eehinoderms in the British Museum, 1892, 1893, p. 56 (synonymy; description;

Milford Haven; Arran; Belfast; mouth of the Mersey).

—

Nichols, Proc Roy. Irish Acad., ser. 3,

vol. 24, 1903, Sect. B, p. 246 (occurrence; distinctness doubtful).

—

Springer, Journ. Geol., vol. 14,

No. 6, 1906, p. 508 (interradial plates).

—

Hamann, Bronn's Klassen und Ordnungen des Tier-

Reichs, vol. 2, Abt. 3, 1907, p. 1579 (listed).

—

Chadwick, in Herdman, Journ. Linn. Soc. (Zool.),

vol. 32, No. 215, 1913, p. 172 (collected by the Run.a).

Antedon W. B. Carpenter, Proc. Roy. Soc, vol. 14, 1865, pp. 376-378 (structure, development, etc);

Ann. Mag. Nat. Hist., ser. 3, vol. 16, 1865, pp. 200-202 (structure, development, etc).

—

Lacaze-

DuTHiERs, Arch. Zool. Exp. G6n., vol. 1, 1872, pp. x-xiii (detailed account of occurrence about

Roscoff).

—

Packard, Life histories of animals, 1876, p. 80 (development); fig. 75, A-C, p. 80

(from Wyville Thomson).

—

Pascoe, Nature, vol. 15, 1877, p. 198 (discussion).

—

Balfour, Quart.

Journ. Micr. Sci., new ser., vol. 20, 1880, p. 390, fig. 7, A-C (larval stages; a detailed comparative

account of all classes of larvae); Treatise on comparative embryology, vol. 1, 1880, p. 458 (com-

parative embryology).

—

Lutken, Dyreriget, 1882, figs. 611, 612, p. 618 (pentacrinoids).

—

Cv±-

NOT, Compt. Rend. Acad. Sci., vol. Ill, No. 22, 1890, p. 838 (nerves); Arch. Zool. Exp. G(5n.,

1556-622—67 14
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ser. 2, vol. 9. 1891, Notes et revue, p. ix (loss of identity of ectoderm).

—

MacBride, Proc. Roy.

Soc, vol. 54, 1894, pp. 433-436 (early stages compared with those of Asterina).—Hornell,

Journ. Marine Zool., vol. 2, No. 5, 1895, p. 16 ([Jersey]; occurrence; stalked young), pi. 2, figs.

1-5 (young).—Rather, Royal natural hi.story, vol. 6, 1896, pp. 301, 302; fig., p. 300 (habits and

reactions (from observations made at Roscoff]).—Masterman, Proc. Roy. Soc. Edinburgh, vol. 22,

1899, p. 296 (affinities).

—

Burbidge, Science Gossip, new ser., vol. 7, 1900, p. 215 (short popular

account of development); fig. 7, p. 216.

—

Perrier and Gravier, Ann. Sci. Nat., Zool., ser. 8,

vol. 16, Nos. 2-6, 1902, p. 260 (tachygenesis), fig. 76 (after Wyville Thomson).

—

Jordan and

Heath, Animal forms, 1902, p. 148, fig. 94.— McIntosh, Rep. British Assoc, for 1903, 1904,

p. 697 (Firth of Clyde).

—

Fowler, Science of the sea, 1912, p. 240 (popular account), p. 276

(preservation of material).

—

Quevli, Cell intelligence, 1916, p. 118, fig. 15 (from W. B. Carpenter).

Anledon {Comalula) rosaceus W. B. Carpenter, Proc. Roy. Soc, vol. 14, 1865, pp. 376-378 (structure

and development); Ann. Mag. Nat. Hist., ser. 3, vol. 16, 1865, p. 200 fnotice of preceding);

Phil. Trans. Roy. Soc, vol. 156, 1866, p. 671, pis. 31-43 (history; development; anatomy; struc-

ture); Proc Roy. Soc, vol. 24, 1876, No. 166, p. 211, pis. 8, 9 (further notes on anatomy, phys-

iology and development); No. 169, p. 451 (supplement, with criticisms of Ludwig and Greefif).

—

Nicholson and Lydekker, Manual of palaeontology, 1889, p. 409, fig. 284 (general account).

Rosy Feather Star Gosse, A year at the shore, 1865, pp. 172, 182; pi. 20 (colored).

—

Bather, Natural

science, vol. 5, 1894, p. 451 ("floating colonies").

—

Paddy From Cork, Natural science, vol. 6,

1895, p. [143] (criticism of Bather's floating colonies; lives clinging in numbers to stones below

tide mark; swims with medusa-like contractions).

—

Bather, Natural science, vol. 6, 1895,

p. [214] (criticism of preceding; gregarious habits; power of flotation or movement from place

to place).

Stella ^fKOKfriiios rosacea W. B. Carpenter, Phil. Trans. Roy. Soc, vol. 156, 1866, p. 677 (identified

with Llhuyd's Decempeda cornubiensium and with A. rosaceus [bifida]).—P. H. Carpenter,
Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 1879, p. 2 (history).

Asterias radiata (part) W. B. Carpenter, Phil. Trans. Roy. Soc, vol. 156, 1866, p. 680 (error for

pectinata)

.

Aslerias radiata W. B. Carpenter, Phil. Trans. Roy. Soc, vol. 156, 1866, p. 680, footnote 3 (error for

peclinata; placed under this name by Linn6).

Stella decncnemos rosacea W. B. Carpenter, Phil. Trans. Roy. Soc, vol. 156, 1866, p. 682 (pi. 124,

fig. 6, in the "Encyclop. methodique" identified as rosaceus [bifida]).

&tKaSa<rvaKTifonSjis W. B. Carpenter, Phil. Trans. Roy. Soc, vol. 156, 1866, p. 696 (.impossible

to say whether this is anything else than a larger form of the barbata of Linck; possibly the

milleri of Norman and Thomson).
Comalula decacnemos W. B. Carpenter, Phil. Trans. Roy. Soc, vol. 156, 1866, p. 697 (identical with

bifida)

.

Astrophyton elizabethae McIntosh, Proc Roy. Soc. Edinburgh, vol. 5, 1866, p. 609, fig. 4 (North
Uist, Outer Hebrides; 6 fms.).—Wright, Zool. Rec. for 1866, 1867, p. 615 (without doubt a
mutilated young form of A. rosaceus [bifida]).

ArUedon europaeus Liitken, Vid. Medd. Nat. Foren. K0benhavn, 1869, p. 180, footnote (mouth and
anal tube).—P. H. Carpenter, Quart. Journ. Geol. Soc, vol. 36, 1880, p. 36.

ArUedon rosaceon W. Swanston, Belfast Nat. Field Club, Eighth Ann. Rep. 1870-71, p. 40.
Comalula (Alcclo) mediterranea Perrier, Arch. Zool. Exp. G6n., vol. 2, 1873, p. 32 (structure: historical).
Rosy Feather McIntosh, Ann. Mag. Nat. Hist., ser. 4, vol. 14, No. 79, July 1874, p. 68 (absent from

St. Andrews).

Comatula {Alecto) europaea P. H. Carpenter, Nature, vol. 15, 1877, p. 197 (example of J. MuUer's
trinomials); Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 1879, p. 12 (same).

Comalula (Anledon) rosacea P. H. Carpenter. Nature, vol. 15, 1877, p. 197 (suggested trinomial
appeUation); Trans. Linn. Soc (Zool.), ser. 2, vol. 2, 1879, p. 16 (example of trinomial); Proc.
Geol. Assoc, vol. 10, No. 1, 1887, p. 2 (Plymouth; Torquay; generally around the south and west
coasts of England as far north as the Clyde, but not common on the east coast; east coast of
Scotland and west coasts of France and Spain).

Comalula (Anlhedon) rosacea Stebbing, Nature, vol. 15, 1877, p. 366 (suggested correction of the pre-
ceding name).
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Antedon rosacea P. H. Carpenter, Journ. Linn. Soc. (Zool.), vol. 13, 1877, p. 441 (ambulacra), p. 452
(rosette); Nature, vol. 15, 1877, p. 197, footnote (possibly descended from Comatula atticeps).—
Brehm, Thierleben, vol. 10, 1878, p. 446 (compilation).—P. H. Carpenter, Quart. Journ. Micr.
Sci., new ser., vol. 18, 1878, fig. i, p. 352 (calyx); fig. ix, p. 376 (pentacrinoid) ; Trans. Linn. Soc.

(Zool.), ser. 2, vol. 2, 1879, p. 2 {Decempeda cornubiensium of Llliuyd [Stella Ae/tditYJjpos rosacea

of Linck] is this species), p. 29 (listed as an Antedon), p. 32 (structure and anatomy), pi. 1, fig. 1,

pi. 4, figs. 12-17; Nature, vol. 19, 1879, p. 450 (comparison of the marginal ambulacral leaflets

with the plating of the ambulacra in other forms) ; Proc. Roy. Soc, vol. 28, 1879, p. 385 (compar-
ison of the arms with those of Proniachocrinus [kerguelensis])

, p. 387 (range), p. 389 (probable
mobility of the side- and covering-plates in other comatulids, as in the marginal ambulacral
leaflets).

—

Ltidwig, Mitt. Zool. Stat. Neapel, vol. 1, 1879, p. 536 (synonymy |in part]; west
coast of France; England).—P. H. Carpenter, Journ. Linn. Soc. (Zool.), vol. 15, 1880, p. 215 (rela-

tions with fossil species); Quart. Journ. Geol. Soc, vol. 36, 1880, p. 37 (radial pits), p. 38 (dorsal

star disappears at a very early period of growth)
, p. 39 (shape of centrodorsal cavity ; variability

of the axial opening), p. 40 (muscle plates); Pop. Sci. Rev., vol. 4, No. 15, 1880, p. 200, figs. A-C
(larval stages), pi. 6, fig. 8 (rosette) ; Bull. Mus. Comp. Zool., vol. 9, No. 4, 1881, p. 151 (1 of sepa-

rate) (this and [Helionietra] eschrichtii [glacialis] the only species the range of variation of which it has
hitherto been possible to study in a satisfactory manner), p. 156 (6 of separate) (no basal star in

connection with the rosette), p. 164 (14 of separate) (comparison of pentacrinoids with those of

[Comactinia] meridionalis [echinoptera])
;
Quart. Journ. Micr. Sci., new ser., vol. 21, 1881, p. 182

(minute anatomy; bibliography) ; Zool. Anz., vol. 4, 1881, p. 521 (points of difference from milleri

and petasus).—Rep. British Assoc, for 1881, 1882, p. 672 (same).

—

Bell, Proc. Zool. Soc London,

1882, p. 533 (listed), p. 534 (specific formula).— R. Greeff, Zool. Anz., vol. 5, No. 105, 1882,

pp. 115-116 (localities near Lisbon); No. 106, 1882, p. 135 (cliffs of the Portinho).—P. H. Car-
penter, Proc. Zool. Soc. London for 1882, 1883, p. 746 (discussion of Bell's method of formula-

tion, with corrected formula); Quart. Journ. Micr. Sci., new ser., vol. 23, 1883, p. 610 (relations

of the water vascular system; criticism of Perrier) ; Phil. Trans. Roy. Soc, vol. 174, 1883, pt. 3,

1884, p. 921 (comparison with Thaumatocrinus renovatus); Quart. Journ. Micr. Sci., new ser.,

vol. 24, 1884, p. 325 (Torbay; Arran; orientation of the cirri; morphology); Proc. Roy. Soc.

Edinburgh, vol. 12, 1884, p. 360 (north Atlantic; in doubt as to whether milleri should be recog-

nized), p. 364 (comparison of pentacrinoid with that of [Heliometra] eschrichtii [glacialis])
, p. 372

(Porcupine, 1869), p. 373 (Knight Errant, 1880); Challenger Reports, Zoology, vol. 11, pt. 32,

1884, pp. 39, 49, 50, 52, 58, 67, 70, 73, 86, 88, 93, 95-98, 100-102, 104, 107-112, 118, 120, 122, 124,

125, 129, 130, 133, 134, 280, 304, 404, 411, 413, pi. 56, fig. 6, pi. 59, fig. 5.—W. B. Carpenter,
Proc. Roy. Soc, vol. 37, 1884, p. 67 (nerves).

—

von Graff, Challenger Reports, Zoology, vol. 10,

pt. 27, 1884, pp. 14, 15, 19, 33 (myzostomes), p. 44 (Bressay Sound, Shetland, 5-7 fms.; Arran,

5-10 fms.; myzostomes); Proc Roy. Soc Edinburgh, vol. 12, 1884, p. 378 (host of Myzostoma
cirriferum)

.

—Sladen, Quart. Journ. Micr. Sci., new ser., vol. 24, 1884, p. 25 (homologies of the

apical plates), pi. 1, fig. 10 (abactinal aspect of a young specimen shortly before detachment from

the stem takes place).—P. H. Carpenter, Ann. Mag. Nat. Hist., ser. 5, vol. 16, 1885, p. 101

(anatomy; morphology; criticism of Perrier).

—

^Cl.\us and Sedgwick, Elementary text book of

zoology, vol. 1, 1885, p. 289 (general account).

—

-Filhol, La vie au fond des raers, 1885, p. 214.

—

VON Graff, Challenger Reports, Narrative, vol. 11, pt. 1, 1885, p. 315 (myzostomes).

—

Perrier,

Zool. Anz., vol. 8, No. 194, 1885, pp. 261-269 (summary of investigations on anatomy and develop-

ment).

—

Wachsmuth and Springer, Proc. Acad. Nat. Sci. Philadelphia, 1885, p. 248 (26 of

separate) (resorption of primary interradials), p. 261 (39 of separate) (anal compared with the

anal in certain Palaeocrinoidea) .

—

Dendy, Proc. Roy. Phys. Soc. Edinburgh, vol. 9, 1886, p. 180

pi. 10 (specimen from Millport with 12 arms described).

—

Haddon, Proc. Roy. Irish Acad., ser. 2,

vol. 4, 1886, No. 5, p. 528 (very abundant under Martello Tower on Dalkey L, Dublin Bay, close

to shore).

—

Haddon and Bell, Proc. Roy. Irish Acad., ser. 2, vol. 4, 1886, p. 618.

—

[Joliet],

Arch. Zool. Exp. G6n., ser. 2, vol. 4, 1886, p. vii (development; answer to Perrier, 1885).

—

Perrier,

Arch. Zool. Exp. G6n., ser. 2, vol. 4, 1886, p. i (summary of investigations on anatomy and de-

velopment); Nouv. Arch. Mus. Hist. Nat., Paris, ser. 2, vol. 9, 1886, pp. 53, 166, 171, pis. 1-20

(development and anatomy; fig. [88], pi. 9, represents a new infusorian parasite subsequently

called Trichodina antedonis by Cu6not [see Cudnot, 1891, 1894]); M^moire sur I'organisation et le
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developpement de la comatule de la MOditerrance, 1886, p. 1 (specimens from Roscoff and the

west coast of France).—Sim, Journ. Linn. Soc. (Zool.), vol. 20, 1886, p. 45 (Witch Ground, Moray

Firth, near Banff; sparingly distributed).—P. H. Carpenter, Trans. Linn. Soc. (Zool.), ser. 2,

vol. 2, 1886, p. 475 (variations in the cirri); Ann. Mag. Nat. Hist., ser. 5, vol. 19, 1887, p. 19

(morphology; critici-sm of Vogt and Yung, especially in regard to sacculi)
;
Bijdr. Dierkunde, vol.

14, 1887, pp. 48, 49 (conipari-son between two pentaerinoids dredged by the Varna and those of

this species); Quart. Journ. Mier. Sei., new ser., vol. 27, 1887, p. 379 (.sacculi; criticism of Vogt

and Yung).—vo.s' Graff, Challenyer Reports, Zoology, vol. 20, pt. 61, 1887, p. 4 (Torquay, Arran,

Oban, Isle of Man, Keumaes Bay; myzostomes), p. 15 (Milford Haven; near Gibraltar; Cumbrae;

arm and pinnule cysts).—P. H. Carpenter, Challenger Reports, Zoology, vol. 26, pt. 60, 1888,

pp. 3, 7, 16, 19, 20, "22, 23, 27, 31-34, 54, 77, 80, 89, 90, 110, 119, 123, 127, 137, 143, 158, 160-164,

1G8, 169, 171, 177, 178, 181-183, 192, 205, 229, 231, 240, 261, 286, 287, 309, 354-356, 366-368, 373,

377 (discussion of various features).

—

ITeape, Journ. Marine Biol. Assoc, vol. 1, new ser., 1888,

No. 2, p. 167 (Plymouth Sound; rocks of Drake's I. and off the Cobbler Buoy in the Sound; rooks

southwest of Eddystone in 40 fms.).

—

Rolleston and Jackson, Forms of animal life, 1888,

p. 575.

—

Bather, Quart. Journ. Geol. Soc, vol. 45, 1889, p. 169 (4-rayed condition, after P. H.

Carpenter).

—

IIekdman, Puffin I. Biol. Stat., second Ann. Rep. Mar. Biol. Comm., Liverpool,

18S9, p. 17 (Port Erin Bay) ; also published in Proc. and Trans. Liverpool Biol. Soc, vol. 4, 1S90.

—

Hoyle, Journ. Linn. Soc. (Zool.), vol. 20, No. 123, Dec. 31, 1889, p. 458 (Dunoon Basin, 30-40

fms.).

—

Perrier, Nouv. Arch. Mus. Hist. Nat., Paris, ser. 3, vol. 1, 1889, p. 169 (structure and

development).—Studer, Die Forschungsreise S.M.S. Gazelle in der Jahren 1874-76, vol. 3,

Zool.-Gcol., 1889, p. 22.—J. E. V. Boas, Lehrb. Zool., 1890, p. 138; fig. 71, 1-3, p. 137 (larvae).—

P. H. Carpenter, in Batcson, Proc Zool. Soc. London, 1890, p. 585, fig. 4 (Hamoaze, near

Beggar's I., Plymouth; palmate arm division); in Bateson, Journ. Roy. Micr. Soc, 1890,

pt. 6, No. 79, p. 704 (notice of preceding) ; .\nn. Mag. Nat. Hist., ser. 6, vol. 6, 1890, p. 6 (termi-

nology of parts).

—

Hartog, Zool. Anz., vol. 13, No. 330, 1890, pp. 136, 137 (madreporic system).

—

Bather, Ann. Mag. Nat. Hist., ser. 6, vol. 7, 1891, p. 405 (abnormal arm division figured and

described by Carpenter and Bateson suggested in certain fossil types).—P. H. Carpenter,
Journ. Linn. Soc. (Zool.), vol. 24, 1891, p. 69 (synonymy).-CdAnot, Arch. Biol., vol. 11, 1891,

p. 315 (RoscofI; morphology), p. 319 (bibliography); Rev. Biol. Nord France, vol. 3, 1891, p. 290

(RoscofT; description of Trichodina, a new infusorian parasite); Arch. Zool. Exp. G6n., ser. 2,

vol. 9, 1891, Notes et revue, p. xi (sacculi probably organs of reserve), p. 630 (body fluids and
lymphatic gland).

—

Girod, Le Naturaliste, ser. 2, No. 105, July 15, 1891, p. 173 (preservation of

material).

—

IIartlaub, Nova Acta Acad. German., vol. 58, No. 1, 1891, p. 14 (littoral member of

the Tenclla group), p. 113 (in Gottingen Mus.).

—

Herdman, Puffin L Biol. Stat., fourth .4nn.

Rep. Liverpool Mar. Biol. Comm., 1891, p. 24 (adults and pentaerinoids abundant near Rhos-
colyn beacon); also published in Proc. and Trans. Liverpool Biol. Soc, vol. 5, 1891, p. 40.

—

Parkes, Manchester Microsc. Soc. Trans, for 1890, 1891, p. 45 (Lamlash Bay, in great numbers;
Dover; Hastings; Folkestone; Devonshire coast; Tenby; abundant at Pont du Coll, a little

fishing village in Pieardy).

—

Sladen, Proc. Roy. Irish Acad., ser. 3, vol. 1, 1891, No. 5, p. 687
(Long I. Sound, southwest Ireland, 4 fms.).

—

Claus and Sedgwick, Elementary textbook of

zoology, vol. 1, 1892, p. 289 (general account).—Cu^not, Zool. Anz., vol. 15, No. 387, 1892,

p. 124 (ovogenesis and spermatogenesis); Rev. G6n. Scientif., vol. 3, 1892, p. 326.

—

Danielssen,
Den Norske Nordhavsexpedition 1876-78, vol. 5, 1892, No. 21, p. 20 (in part).

—

Garstang,
Journ. Marine Biol. Assoc, new ser., vol. 2, No. 4, 1892, p. 335 (constant element of the inverte-
brate fauna of Plymouth; pentaerinoids taken in some numbers in autumn).

—

Seeuger,
Zool. Jahrb., Anat. Ontog., vol. 6, 1892, p. 161 (references to Thompson and the Carpenters).—
Herdman, Puffin I. Biol. Stat., sixth Ann. Rep., 1893, p. 27 (20 miles southeast of Port St. Mary,
26 fms. ; 25 miles southeast of Port St. Mary, 23 fms.) ; also published in Proc. and Trans. Liver-
pool Biol. Soc, vol. 7, 1893, p. 69.—Malaud, Ann. Mag. Nat. Hist., ser. 6, vol. 11, 1893, No. 62,

February 1893, p. 147 (translation of M.alard, 1892).—Perrier, Traitd de zoologie, 1893, pp. 784,

802 (general account); fig. 660, p. 807; figs. 661, 662, p. 808; fig. 667, p. 815; fig. 670, p. 821;
fig. 693, p. 838; fig. 698, p. 839; fig. 699, p. 843; fig. 700, p. 844.—Bateso.n, Materials for the
study of variation, 1894, p. 436 (4-raycd forms, after P. H. Carpenter), p. 438 (12-armed speci-
men, after Dendy, and specimen with palmate arm division, from Carpenter, in Bateson, 1890).—
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Cu^NOT, Zool. Anz., vol. 17, No. 455, 1S94, p. 316 (in part; IloscofT; Saiiit-Waast-la Ilogue;

Hemispeiropsis anledonis the correct name for Trichodina antedonis Cu6not=//. comalulae
Konig [an infusorian parasite]).

—

G.\rstano, Journ. Marine Biol. Assoc, new scr., vol. 3, No. 3,

1894, p. 228 (Plymouth; pentacrinoids in September and October).

—

Walther, Einleitung in

die Geologie als historische Wiss., 1894, p. 296 (river Tejo, between Lisbon and Cazilhas, in

2.5 percent salinity), p. 298.

—

Herdman, Proc. and Trans. Liverpool Biol. Soc, vol. 8, 1894,

pp. 20, 45 (between Port Erin and Calf L; about Aldrick and Bay Fine, 15-20 fms.; 12 taken
from bottom of a buoy off end of breakwater. Port Erin); vol. 9, 1895, p. 33 (1 mile north of

Floshwick, }/2 niile off shore, 14 fms., fine gravel; west from South Barrule, 1 mile off shore, 12

fms., nuUipores; off Niarbyl Point, 1 mile off shore, 12 fms., rough hard ground).

—

IIartlaub,

Bull. Mus. Comp. Zool., vol. 27, No. 4, 1895, p. 143 (bathymetric range).—J. C. Sumner, Rep.
British Assoc, for 1895, 1896, p. 471 (Plymouth; common).

—

Bather, Proc. Zool. Soc. London,

1896, p. 991 (voluntary autotomy) ; Zool. Anz., vol. 19, 1896, pp. 59, 198 (syzygies) ; Concise

natural history, 1897, pp. 663, 664, figs. 14, 15 (habits, etc.; precise account of movements [from

observations made at Roscoff]).

—

Parker and Haswell, Textbook of zoology, vol. 1, 1897,

p. 373, fig. 301 (general account).

—

Prcvot, Arch. Zool. Exp. G6i., ser. 3, vol. 5, 1897, pp. 20,

588 (details of the zonal distribution about Roscoff).

—

Sladen, Trans. Roy. Irish Acad., vol. 31,

pt. 3, August 1897, p. 78 (Roekall).

—

Bather, Geol. Mag., new ser., Dec. 4, vol. 5, 1898, p. 328

(origin of term dorso-central) ; in Wachsmuth and Springer's Monograph on crinoids, 1899,

p. 328 (same).

—

Stewart, Catalogue of the physiological series of comparative anatomy in the

museum of the R. College of Surgeons of England, vol. 2, 1900, p. 12 (description of an anatomical

preparation).

—

[Bell], Guide to the shell and starfish galleries of the British Museum, 1901,

p. 112, fig. 6 (figure of a pentacrinoid).

—

Springer, Mem. Mus. Comp. Zool., vol. 23, No. 1,

1901, p. 56 (pentacrinoid; comparison with the pentacrinoid of Adinomelra [Comactinia])
, p. 63

(developmental changes compared with those of Uintacrinus).— Ritter, Science, new ser., vol 15,

No. 367, Jan. 10, 1902, p. 62 (in part).

—

Todd, Journ. Marine Biol. Assoc, new ser., vol. 6,

No. 4, 1903, p. 548 (Berry Head, rough ground, 8-10 fms.), p. 549 (between the Start and
Exmouth).

—

[Pace], Journ. Marine Biol. Assoc, new ser., vol. 7, No. 2, 1904, p. 169 (Mew-
stone Ledge, 10-15 fms.; occasional).

—

Ludwig, Zool. Jahrb., suppl., vol. 7 (Weissmann Festschr.),

1904, p. 684 (distribution).

—

Lankester, Extinct animals, 1905, p. 292 (fig.) (general account).

—

MiNCKERT, Arch. Naturg., vol. 71, 1905, Heft 1, p. 168; fig. G, p. 198 (with 2 mouths; from

P. H. Carpenter); fig. H, p. 201 (with regenerating ray; from W. B. Carpenter); fig. J, p. 209

(with a IIBr series of 2 ossicles; from W. B. Carpenter).—J. Sinel, An outline of the natural

history of our shores, London, 1906, pp. 67-68, fig. 27.

—

Aranda y Millan, Mem. Real Soc.

Espan. Hist. Nat., Madrid, vol. 5, INIem. 5a, 1908, p. 246 (Santander; Palma).

—

Hertwiq
and KiNGSLEY, Manual of zoology, 1909, fig. 322, p. 339 (pentacrinoids).

—

Koehler, R&ul-
tats des campagnes scientifiques accomplies sur son yacht par Albert 1"", Prince souv-erain de Mo-
naco, fasc. 34, 1909, p. 271 {Princesse-Alice Sta. 42, 1886).

—

Hesse and Doflein, Der Tierkorper

als selbstandiger Organismus, vol. 1, 1910, p. 106, fig. 71 (pentacrinoid).

—

Mortensen, Danmark-
Expedition til Gr0nIands NE. kyst, vol. 5, No. 4, Medd. Gr0nland, vol. 45, 1910, p. 245 (post-

embryonic development of crinoid larvae closely studied only in this species and in Hathrometra

sarsii).—Wester, Zool. Jahrb., Syst. Ontog., vol. 28, Heft 6, 1910, p. 540 (absence of chitin).

—

Parker and Haswell, Textbook of zoology, vol. 1, 1910, pp. 405-410 (morphology; anatomy;
development); fig. 330, p. 405; figs. 331, 332, p. 406; fig. 333, p. 407; fig. 334, p. 408.—Schaxel,
Arch, mikros. Anat., vol. 76, Heft 3, Jan. 20, 1911, pp. 545, 563 (Wimereux; oocyte).

—

Springer

and Clark, in Zittel-Eastman's Paleontology, 1913, p. 182, fig. 283 (after Wyville Thomson).

—

A. H. Clark, Smithsonian Misc. Coll., vol. 61, No. 15, 1913, p. 87 (B.M., M.S. = bifida+ mediter-

ranea).—Koehler, Faune de France, 1, Echinod&rmes, 1921, p. 193 (old name for French

species).

—

Cotte, Compt. Rend. Assoc. Fran?. Avanc. Sci., sess. 45, Rouen 1921, 1922,

p. 722 (one arm bifurcate).

—

Dolfoss, Bull. Inst. Oceanogr. JSIonaco, No. 438, 1924, p. 12.

—

Gisl^n, Zool. Bidrag Uppsala, vol. 9, 1924, p. 271 (food).—Coulon, Bull. Soc. fitud. Sci. Nat.

Elbeuf, vol. 45, 1927, p. 175.

—

Mortensen and Lieberkind, Die Tierwelt der Nord- und Ostee,

vol. 12, 192S, p. viii. 92 (gonads), p. viii. 108 (transplantation of disk and arms).

—

Zirpolo, Bol.

Soc Nat. Napoli, vol. 40, 1929, p. 52.—Kirchner, Zool. Jahrb., Allg. Zool., vol. 46, pt. 3, 1929, pp.

417-451 (optical properties of the skeletal plates in development), figs. 2-19.—E. Korschelt,
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Regeneration und transplantation, Berlin, pt. 2, 1931, p. 382, fig. 244.—Borrodaile and Potts,

The invertebrata, Cambridge, 1932, pp. 654-658 (general description; anatomy), fig. 459 (trans-

verse section through disk and arm base).— G. Bohn, Les invertcSbrds, arthropodes, moUusques et

dchinodermes. ActualitiSs scientifiques et industrielles. No. 242. Lefons de zoologie et biologie

gdndrale, Paris, 1935, pt. 4, p. 121.

—

Karrek and Solmssen, Helv. Chim. Acta, vol. 18, 1935,

p. 916 (no carotenoid pigments).

—

Kolosvary, Festschrift fur Embrik Strand, vol. 2, 1937, p. 469

(name used for several F-uropean species).

—

Lederer, Bull. Soc. Chim. Biol., vol. 20, 1938,

p. 587 (no carotenoid pigments).—Tortonese, BoU. Mus. Zool. Univ. Torino, vol. 46, ser. 3,

No. 82, 1938, pp. 44, 45 (used for bifida, medUerranea and hupferi by different authors).

—

Parker

and Haswell, Textbook of zoology, vol. 1, 1940, pp. 714-719 (general description; anatomy;

reproduction), figs. 717-721.—Pycraft, The Illustrated London News, vol. 196, No. 5263,

March 2, 1940, p. 266, fig. 3 (pentacrinoid; adapted from W. B. Carpenter).— Martin and

Crehubt, Boll. Inst. Esp. Occanogr., vol. 1, 1948, pp. 24, 38.—Navarro Candido, Chisificacion

de los animales, Madrid, 1949, p. 200, fig. 116 (brief diagnosis; oral disk figured).—Schonmann,

Die Welt der Tiere, Wien, 1949, p. 494, pi. 9, fig. 4 (colored).

Decacnemus rosacea P.H. Carpenter, Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 1879, p. 3 (.\dams obser-

vations on the digestive tract).

Decacnemus (Antedon) rosacea P. H. Carpenter, Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 1879, p. 3

(very different from Stella chinensis Petiver).

Slella decacnemus rosacea P. H. Carpenter, Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 1879, p. 4 (figure

of Linck's species in the "Encyclop. methodique").

Comalula mediterranaea Perrier, Les colonies animales, 1881, p. 605, fig. 144 (in part
;
general account)

.

Antedon miilleri P. H. Carpenter, Rep. British A.ssoc. for 1881, 1882, p. 672 (error for millert)

.

Comatule Perrier, Compt. Rend. Acad. Sci., vol. 100, No. 7, 1885, pp. 431-434 (development of

water vascular and generative systems) ; Rev. Scientif., vol. 35, No. 22, May 30, 1885, pp. 692, 693

(structure, etc.); Zool. Anz., vol. 10, No. 246, 1887, pp. 145-147 (anatomy).

—

Cu^not, Compt.

Rend. Assoc. Frang. Avanc. Sci., sess. 18, Paris 1889, 1890, p. 583 (lymphatic glands and for-

mation of genital products).

Antedon (Co7natula) rosacea Buckley, Life and her children, 1889, p. 90, fig. 38 (popular account).

—

Newbiqin, Colour in nature, 1898, p. 135 (color).

Feather Star Buckley, Life and her children, 1889, p. 78 (popular account); fig. 31, p. 78 (develop-

ment, after Williamson [i.e., Wyville Thomson]), fig. 38, p. 90 (adult and young).

—

Chopin,

Manchester Microsc. Soc. Trans, for 1894, 1895, p. 51 (between the Allans and Portloy [near Mill-

port)).

—

Champlin, Young folks cyclopaedia of natural historj', 1905, pp. 218-219, 2 figs, (popular

account).

Antedon bifida Bell, Ann. Mag. Nat. Hist., ser. 6, vol. 4, No. 24, 1889, pp. [412], 432 (Flying Fox

Sta. IV; off the southwest coast of Ireland, 250 fms.).

—

Bather, Proc. London Amateur Sci.

Soc, vol. 1, Nos. 1-2, July 1890, p. 33 (example of a free swimming gregarious form; Torbay);

Ann. Mag. Nat. Hist., ser. 6, vol. 7, 1891, p. 405 (abnormal arm division in this species figured

and described by Bateson and P. H. Carpenter suggested in certain fossil types) ; Ann. Rep.

Museums Assoc, for 1891, 1892, p. 88 (mentioned as a recent free crinoid).

—

Bell, Sci. Proc.

Roy. Dublin Soc, new ser. vol. 7, 1892, p. 522 (Fingal Sta. 75; Cleggan Bay, Co. Galway, 8-11

fms., July 15, 1890) ; Catalogue of the British cchinodorms in the British Museum, 1893, p. 54

(synonymy; description; measurements; range; Bengal; Loch Hourn; Loch Etive, 15-20

fms.; Firth of Lorn, 50 fms.; Loch Craignish; between Great Cumbrae and Wemyss Sound;

between Sanda and Ailsa Craig; 4 miles southeast of Sanda; Clyde; Arran; off southwest Ireland,

2.50 fms.; Kenmare river; Blacksod Bay; Cleggan Bay, 4-8 fms.; Portaferry and Co. DubUn;

Calf of Man; off Liverpool; entrance of British Channel; Plymouth; British seas; "British Ocean";

?Lamla8h Bay), p. 175 (range).

—

Chopin, Manchester Microsc. Soc. Trans, for 1894, 1895, p. 54

(the Cumbraes).

—

Herdman (and others). Rep. British Assoc, for 1896, 1896, p. 432 (Irish Sea;

references).

—

Scott, Proc. Roy. Phys. Soc Edinburgh, vol. 13, 1896, p. 175 (Loch Buy; the

Gairloch; Loch Boisdale); Ann. Rep. Fishery Board Scotland, 15, for 1896, 1897, pt. 3, pp.

86, 87 (Firth of Clyde, Garland Sta. XII, Apr. 20, 21, 1896), p. 161 (Loch Fyne).—Bather,
Geol. Mag., new ser., Dec. 4, vol. 5, 1898, p. 328 (origin of the term dorso-central) ; in Wachsmuth
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and Springer's Monograph on crinoids, 1898, p. 328 (same) ; m Lankester, A treatise on zoology,
vol. 3, Echinoderma, 1900, pp. 107, 109, 130, 131 (relationships, structure, etc.).

—

Beaumont,
Proc. Roy. Irish Acad., ser. 3, vol. 5, No. 5, June 1900, p. 757 (on the bottom of a hulk at Va-
lencia, Ireland, 1896), p. 796 (ascidian ground, firm mud, 3-7 fms., Knightstown area, Valencia
harbor).

—

Cu^not, Zoologie descriptive, 1900, pp. 227-264 (general account).

—

Todd, in Elliot,

Fauna, flora and geology of the Clyde Sea area, 1901, p. 366 (Dunoon Basin; Cumbrae to Wemyss
Bay, 30-40 fms.; centre, east side; south end Tan Buoy, 5-30 fms.; Castle Bay, Little Cumbrae,
abundant).

—

Herdman, Proc. and Trans. Liverpool Biol. Soc, vol. 15, 1901, p. 55 (off tlie Castles,
Port Erin, and off Bay Fine, 18 fms.), p. 66 (outside breakwater, Port Erin); Proc. and Trana.
Liverpool Biol. Soc, vol. 16, 1902, p. 79, fig. vii, 1-3, p. 80 (deep water off the cliffs [Isle of
Man]).

—

Nichols, Proc. Roy. Irish Acad., ser. 3, vol. 24, 1903, Sect. B, p. 246 (occurrence
about the Irish coasts).

—

Nobbe, Ann. Sci. Nat. Porto [Oporto], vol. 8, 1903, p. 52 (Povoa de
Varzim; Lega da Palmeira, 10-20 fms., and 30 fms.; Lei.Koes).

—

Simpson, Trans. Aberdeen
Working Men's Nat. Hist. Soc, 1901-02, No. 1, 1903, p. 39 (common at Aberdeen).

—

Todd, Journ. Marine Biol. Assoc, new ser., vol. 6, No. 4, 1903, pp. 548, 549 (Oithona Sta. 6;

Torbay, on line Berry Head to Orestone, just outside the limit fi.xed by the Devon Sea Fisheries

Committee, 8-10 fms.; on the rough ground at the Berry Head end of the station).

—

Allen,
Journ. Marine Biol. Assoc, new ser., vol. 7, No. 2, 1904, p. 233 (Myzoslomum cirriferum common
on this species in Plymouth Sound).

—

Grieg, Bergens Mus. Aarb. for 1904, No. 5, p. 7 (southern

section of the North Sea area), p. 23 (detailed comparison of cirri and lowest pinnules with those
of related species), p. 25 (compared with petasus), p. 29 (syzygies; genital pinnules), p. 31 (seg-

ments of the genital pinnules), p. 32 (ambulacral plates).

—

Nobhe, Ann. Sci. Nat., Porto [Oporto],

1903-04, 1904, p. 132.

—

[Pace], Journ. Marine Biol. Assoc, new ser., vol. 7, No. 2, 1904, p. 164
(Millbay Channel, 14-23 fms.), p. 207 (details of the distribution about Plymouth).

—

Dodeb-
LEIN, Fauna Arctica, vol. 4, Lief. 2, 1905, p. 405 (northern representative of the Tenetla group).

—

Kemp, Rep. Fishery Board Ireland, 1902-03, pt. 2, No. 6, 1905, p. 179 (BallynakiU Harbour,
south entrance, abundant; off Freaghillaun; Coastguard Bay, off Green Rocks, etc.; on bottom
of hulks moored in Faby), p. 187 (5-8 miles west of Great Skellig, Co. Kerry, 70-80 fms.; 45-60
miles W. yi N. of Dursey Head, Co. Kerry, 250 fms.; 3-5 miles SW. by S. of Great Skellig, Co
Kerry, 60 fms.), p. 205 (Rockall Bank, 60-130 fms.).

—

MacBbide, Cambridge natural history

1906, p. 581 (anatomy).

—

Chubb, Proc Roy. Soc, ser. B, vol. 77, June 1906, pp. 384-387 (Plym
outh; growth of the oocyte); Phil. Trans. Roy. Soc, ser. B, vol. 198, 1906, pp. 447-505 (same
in much greater detail).

—

Hebdman, Proc. and Trans. Liverpool Biol. Soc, vol. 20, 1906, pp
90, 91, fig. vii, 1-3, p. 90 (deep water off the cliffs [Isle of Man]; color).

—

Chadwick, Proc. and
Trans. Liverpool Biol. Soc, vol. 21, 1907, p. 371 (off Cemmaes Bay, north Anglesey, 10 fms.,

in large numbers; off Bull Bay; about the southern end of the Isle of Man; color; anatomy;
[the account of the development is based upon mediterranea]) ; Liverpool Mar. Biol. Comm.,
Mem. 15, 1907, p. 1 (same), pis. 1-6 [pi. 7 is mediterranea].—Woodland, Quart. Journ. Micr.

Sci., vol. 51, 1907, pt. 1, p. 36 (Plymouth; spicule formation).—A. H. Clark, Smithsonian Misc.

Coll., vol. 50, 1907, pt. 3, p. 352 (considered the same as A. gorgonia Ae Freminville, 1811, Com-
alula mediterranea Lamarck, 1816, and C. fimbriata Miller, 1821), p. 353 (listed); Proc.

Biol. Soc. Washington, vol. 21, 1908, p. 152, footnote (more variable about British coasts than

in the Mediterranean [that is, than mediterranea]) ; Proc. U.S. Nat. Mus., vol. 33, 1908, p. 671

(iufrabasals demonstrated by Bury; refers to mediterranea); vol. 34, 1908, p. 269 (relation to

Promachocrinus and Decametrocrinus [Thaumatocrinus]), p. 276 (comparison of post-radial series

with those of the Pentametrocrinidae) ; vol. 35, 1908, p. 119, footnote (arm structure); Amer.

Nat., vol. 42, 1908, No. 500, p. 542 (one of 3 species of Antedon); No. 503, p. 717 (specimens

from deep water larger than those from shallow water), p. 722 (ecology compared with that of

oriental forms), pp. 723, 724 (color); Geogr. Journ., vol. 32, No. 6, 1908, p. 603 (variation in

size), p. 606 (ecology compared with that of Tropiometridae, Zygometridae, Himerometridae

and Comasteridae; color), p. 607 (color); Vid. Medd. Nat. Foren. K0benhavn, 1909, p. 119

(ecology), p. 120 (breeding season), p. 124 (multibrachiate condition fortuitous; more abundant

on fishermen's creels after stormy weather which stimulates the individuals to swim about [from

Herdman and Chadwick]), p. 150 (strong superficial similarity to Comaclinia meridionalis and

C. echinoptera)

.

—Koehler and Vanev, Bull. Mus. Hist. Nat., Paris, No. 1, 1910, p. 26 (collected
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by TravaiUeiiT OT Talisman).—Mortensen, Danmark-EKpedition til Gr0nlands NE. Kyst, voL

5, No. 4, Medd. Gr0iiland, vol. 45, 1910, p. 245 (post-embryonic development of crinoid larvae

has been studied only in this species and in Halhromelra sarsii).—A. II. Clark, Proc. U.S. Nat.

Mils., vol. 38, 1910, p. 329 (development), p. 330 (infrabasals possibly crowded out of the early

stages by acceleration of development); vol. 40, 1911, p. 9 (in part) (characteristic of the Atlantic

division of the European faunal area); Notes Leyden Mus., vol. 33, 1911, p. 190 (synonymy;

North Atlantic Ocean); Bull. Mus. Hist. Nat., Paris, No. 4, 1911, p. 256 (UoscofT, variation in

abundance); Mem. Australian Mus., vol. 4, 1911, pp. 708, 709 (historical).—Kirk, Proc. U.S.

Nat. Mus., vol. 41, 1911, p. 5f>, footnote 2 (abnormal young compared with Scyphocrinus)

.

—
Crawshay, Journ. Marine Biol. Assoc, new ser., vol. 9, No. 3, 1912, p. 299 (not recorded outside

Mewstone Ledge).—A. II. Clark, Rec. Indian Mus., vol. 7, pt. 3, No. 26, 1912, p. 26S (cirri of

very young specimens of llelerometra reynandii exactly resemble the cirri of this species) ; Smith-

sonian Misc. Coll., vol. 60, 1912, No. 10, p. 29 (White I., Scilly Is.; Spain; Cezimba, Portugal;

description of specimens), p. 30 (compared with hupferi); Crinoids of the Indian Ocean, 1912,

p. 1 (included by Linn6 in Asterias peclinata), p. 8 (explanation of the fact that it is much larger

under rocks than in the open), p. 30 (=Comatula milleri 3. Midler, 1849), p. 285 (recorded from

Bengal by Bell, 1893, in error for Brazil).—Nichols, Proc. Roy. Irish Acad., vol. 31, pt. 57,

1912, pp. 2, 5 (localities).

—

Chadwick, in Ilerdman, Journ. Linn. Soc. (Zool.), vol. 32, No. 215,

1913, p. 172 (collected by the Runa).—A. H. Clark, Fisheries, Ireland, Sci. Invest., 1913, pt.

4, p. 1 (compared with A. pelasus); Smithsonian Misc. Coll., vol. 61, 1913, No. 15, p. 50 (pub-

lished references to specimens in the B.M.; Balta Sound, Shetland; Shetland, shallow water;

Rockall; Loch Hourn; off Tobermory, Mull, 30 fms.; Loch Etive, 15-20 fms.; Firth of Lorn,

5-110 fms.; Loch Craignish; 4 miles southeast of Sanda, 30-38 fms.; between Sanda and Ailsa

Craig, 24 fms.; Lamlash Bay; same, 7 fms.; between Great Cumbrae and Wemyss Ground;

Millport; Firth of Clyde; Scotland; Calf of Man; off Liverpool; Blacksod Bay, 4 fms.; Cleggan

Bay, 8-11 fms.; Roundstone; Kenmare River; southwest coast of Ireland, 250 fms.; Plymouth;

Berry Head, Brixham, 13 fms.; Herm; same, tide mark; entrance of British Channel; British

Ocean; British Seas; no locality, from Dr. J. E. Gray's collection; no locality; characters of the

species), p. 81 (allocation of erroneously determined material).

—

de Morgan, Journ. Marine

Biol. Assoc, new ser., vol. 9, No. 4, 1913, pp. 539, 540 (Huxley Sta. 5).

—

Storrow, Rep. Dove
Marine Lab., new ser., vol. 2, 1913, p. 99 (6 miles east of the Longstone).—A. H. Clark, in Mi-

chaelsen and Hartmeyer, Beitrage zur Kenntnis des Meeresfauna Westafrikas, Echinod., II,

Crinoidea, 1914, p. 315 (in key), p. 316 (range).

—

Chadwiok, in Herdman, Journ. Linn. Soc.

(Zool.), vol. 32, No. 217, 1914, p. 270 (collected by the ftj/na).-Farran, Fisheries, Ireland.

Sci. Invest., 1914, No. 3, 1915, p. 32 (Blacksod Bay).—A. H. Clark, Unstalked crinoids of the

iSi'ftoffa-Exped., 1918, p. 203 (in key; range).

—

Bather, Ann. Mag. Nat. Hist., ser. 9, vol. 1, No. 4,

1918, pp. 298, 299.—Chumley, Fauna of the Clyde Sea area, 1918, pp. 46, 50, 96, 116, 133, 142,

160 (details of occurrence in Clyde Sea area).

—

Mortensen, Vid. Medd. Nat. Foren. K0benhavn,
vol. 71, 1920, p. 152 (early development), p. 155; vol. 72, 1920, pp. 70-72 (notes on structure

and development); Studies in the development of crinoids, 1920, p. 11 (development compared
with that of Tropiomelra), p. 46 (fate of the azygous tentacle), p. 59 (discussion of the embry-
olog}-), pi. 21, fig. 7.—Renouf, Glasgow Nat., vol. 8, 1920, p. 116.—Bather, Nature,
vol. 107, No. 2683, March 31, 1921, pp. 132, 133 (early stages).—Koehler, Faune de France,

1, Echinodermes, 1921, p. 11 (occurs at low tide on the Atlantic coast among algae and beneath
rocks), p. 193 (an Atlantic species), p. 194 (in key), p. 197 (differential characters; distribution;

color in life); fig. 149n, p. 195.—A. H. Clark, Smithsonian Misc. Coll., vol. 72, 1921, No. 7,

p. 22 (food), pi. 1, fig. 13 (digestive tube).—Elmhirst, Rep. Scottish Mar. Biol. Assoc, 1922,

p. 28 (time of breeding in the Clyde area; size).—A. H. Clark, The Danish Ingolf-Exped., vol.

4, No. 5, Crinoidea, 1923, p. 41 (range), p. 55 (in key).—Gisl^n, Zool. Bidr.ig Uppsala, vol. 9,

1924, pp. 27, 28, 49, 55, 68, 92, 194.—Koehler, Les dchinodermes des mers d'Europe, vol. 1,

1924, p. 49 (host of Trichodina anledonis), p. 51 (Prorocentrum micans in digestive tube).—
Mortensen, Danmarks Fauna, No. 27, 1924, p. 24 (comparison with A. pelasus) .—Rv^t,
Journ. Marine Biol. Assoc new ser., vol. 13, 1925, p. 569 (mode of feeding).—Abeloos and
Teissier, Bull. Soc Zool. France, vol. 51, 1926, p. 150 (pigments, two, red and yellow).—Koehler,
Les ^"chinodermes des mers d'Europe, vol. 2, 1927, p. 123 (in key), pp. 124, 125 (references;
description; distribution), pi. xi, fig. 8.

—

Mortensen, Handbook of the echinoderms of the
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British Isles, 1927, p. 13 (eggs and young larvae; infrabasals)
, pp. 27, 28 (diagnosis; habits; para-

sites; range), pp. 29-32; fig. 4, p. 14 (from Chadwick) ; fig. 13, p. 29; fig. 15, p. 29 (pentacrinoids)

;

(fig. 16, p. 30 is A. mediterranea].—Prenant, Bull. Soc. Zool. France, vol. 53, 1928, pp. 195-201
(structure, development and function of the sacculi), fig. 1.

—

Russell and Yonoe, The seas,

London, 1928, pi. 24 (colored).

—

Mortensen and Lieberkind, Die Tierwelt der Nord- und
Ostsee, vol. 12, 1928, p. viii. 4 (in key), p. viii. 55 (a boreo-lusitanian species), p. viii. 56 (south
to Northumberland; range in detail), p. viii. 67 (activity), p. viii. 107 (size of eggs), p. viii. 124
(parasitized by Trichodina antedonis).—Koehler, in Faune et florc Mediterranfe, Paris, 1929
(pages not numbered) (diagnosis; distribution; reference.s), figs. 1-10.

—

Rivera, Bol. Pesc.
Madrid, vol. 14, 1929, p. 51 (in key), fig. 4.

—

Fedotov, Zool. Anz., vol. 89, pts. 11, 12, 1930, pp.
303-308, figs. 1-7 (morphology).

—

[Anonymous], Plymouth marine fauna, ed. 2, 1931, p. 291
(local distribution; time of breeding, larvae and pentacrinoids; Myzoslomum cirriferum common).

—

Harvey, Proc. Roy. Soc, vol. 107B, 1931, pp. 417-440 (oogenesis).

—

Monro in Pycraft, Standard
natural history, London, 1931, chapter 7, pp. 99, 100, fig.

—

Nobre, Echinodermes de Portugal,

1931, p. 164 (diagnosis; occurrence in Portugal), pi. 1, figs. 1-4, 8, 9.

—

Borrodailb and Potts,
The invertebrata, Cambridge, 1932, p. 654, fig. 458 (oral view).

—

Tortonese, Natura, Milano,
vol. 24, 1933, p. 165.

—

Cumano, Arq. Mus. Bocage, Lisboa, vol. 5, 1934, p. 141 (Sezimbra).

—

Ekman, Tiergeographie des Meeres, 1935, p. 163.

—

Tortonese, Ann. Mus. Civ. Stor. Nat.
Genova, vol. 57, 1935, p. 223.

—

Wilson, Life of the shore and shallow sea, London, 1935, p. 37
(found at low water where there is no wave action), fig. 34 (live specimens).

—

Perribr, La fauna
de la France, vol. lA, Paris, 1936, p. 95 (in key to French spp; color; habitat).

—

Boulenger,
A natural history of the seas, 1936, p. 63 (habits; color).

—

-Moore, Proc. Liverpool Biol. Soc,
vol. 50, 1937, p. 211 (details of Port Erin, Isle of Man, localities; between tide marks in some
places; myzostome parasite; time of breeding).

—

Kolosvart, Festschrift fiir Embrik Strand,

vol. 2, 1937, p. 469.

—

Tortonese, Boll. Mus. Zool. Univ. Torino, vol. 46, ser. 3, No. 82, 1938, pp.
43, 44.

—

Nobre, Echinodermes de Portugal, ed. 2, 1938, pp. 187, 188 (references; brief description;

Portuguese localities), pi. 63 figs. 1-4.

—

E.a.les, The littoral fauna of Great Britain, Cambridge,
1939, p. 228 (color; size).

—

Lederer, Biol. Reviews, Cambridge, vol. 15, 1940, p. 299 (pigment
in two forms in pinnules; red and yellow).

—

Elias d.\ Costa, Chaves dicot6micas para a classifi-

caeao dos equinodermes Portugueses. IV. Crin6ides, Porto, 1940, pp. 12, 15; Relagao das especies

equinologicas recolnidas na costa noroeste de Portugal, Porto, 1942, pp. 9, 11 (records).—T. A.
Stephenson, Seashore life and pattern. King Penguin books, 1944, pi. 1 (colored).

—

Bassindale,
Proc. Bristol Nat. Soc, vol. 27, 1945, p. 118 (intertidal, Skomer Island, ofif Pembrokeshire).

—

Cumano, Arq. Mus. Bocage, Lisboa, vol. 16, 1945, p. 73 (distribution), pp. 76, 81 (listed).

—

Cuenot in Grass6, Traite de Zoologie, vol. 11, 1948, p. 35 (up to 40 cirri in pentacrinoid), p.

37 (articulation of brachials), pp. 45, 71, fig. 38 (oral disk), fig. 40 (caly.x), fig. 44 (aboral view of

disk), figs. 45, 46 (articulations), fig. 51 (transverse section of arm), figs. 52-54 (anatomy of disk),

figs. 56, 57, 62, 63, 65, 66.

—

Le Danois, Les profundeurs de la mer, Paris, 1948, pp. 93, 98, 115,

245.

—

Yonge, The sea shore. New Naturalist series, London, 1949, p. 37, fig. 16, p. 252.

—

Thor-
soN, Biol. Reviews, Cambridge, vol. 25, 1950, p. 7 (males spawn before females).

—

Cherbonnier,
Trav. Sta. Biol. Roscofi', new ser., vol. 2, suppl. 4, 1951, p. xv2 (detailed localities in the Roscoff

area; parasites and commensals; time of breeding).

—

Tortonese, Atti .\ccad. Ligure, vol. 8,

1952, p. 9.

—

Lowndes, Ann. Mag. Nat. Hist., ser. 12, vol. 6, 1953, p. 624 (in table of density and
load carried).

—

Willia.ms, Proc Roy. Irish Acad., vol. 56, Sect. B, 1954, p. 35 (listed), p. 112

(occurrence in Strangford Lough).

—

Cherbonnier, Les (Echinodermes, Monte Carlo, 1955, pp.
82-94 (general account), figs. 20-22.

—

van Reine and Harrison, Plants and animals of the

sea-shore, London, 1955, p. 44.

—

Hyman, The invertebrates, vol. 4, Echinodermata, 1955, p.

35, p. 71 (genital tube apparently wanting), p. 73 (spawning time), p. 101 (clinging habit), p.

105 (aversion to direct sunlight), p. 106 (cool temperature necessary), p. 113 (size increase with

depth), p. 115 (occurrence in aggregations), fig. 13A (general view), fig. 30A and E (doliolaria

larva).

—

Wilson, The illustrated London News, vol. 227, July 2, 1955, suppl., p. i, fig. 1 (colored)

—

Forest, Beautcs du fond des mers, Paris (Larousse), 1955, pi. 101a (colored).

—

-Gisl^n, Allantide

Rep., No. 3, 1955, p. 87 (pinnule segments spinous^ p. 89 (description), pi. 1, fig. 2 (cirri), pi.

2, fig. 6 (pinnules).

—

Tortonese, Bull Stat. Aquic PSche, Castiglione, new ser., No. 7, 1955, pp.

203-209; figs. 1, 2 {moroccana a synonym); Ann. Mus. Civ. Stor. Nat. Genova, vol. 68, 1956, p.

182 (localities of specimens in the Tortonese collection).

—

Cherbonnier, Bull. Stat. Oceanogr.
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Sahimn.bo, No. 53, 1956, p. 4 (listed), p. 8 {moroccana a synonym?).—[Anonymous], Plymouth

marine fauna, ed. 3, 1957, p. 358 (localities; breeding season; parasites).—Dimelow, Nature,

vol. 182, 1958, p. 812 (pigments; re.sponse to light).—Bauuett and Yonge, Collins pocket

guide to the seashore, London, 1958, p. 177, pi. 26, figs, a, b.—Nichols, Quart. Journ. Micr.

Sci., vol. 101, pt. 2, 1960, pp. 105-117 (histology of the tube feet and their role in feeding).—

UnsiN, Medd. Danmarks Fisk. Havundersog., new ser., vol. 2, No. 24, 1960, p. 26.—Eales,

The littoral fauna of the British Isles, ed. 3, 1961, p. 228, pi. 29, fig. 88.*

Crinoides Cu6not, Compt. Rend. Acad. Sci., vol. Ill, No. 22, 1890, pp. 836-839 (nervous system).—

Perkier, Verh. Internat. Zool. Congr. Berlin 1901, 1902, pp. 336-338 (fixation).

Antedon rosaceae Paukes, Manchester Microsc. Soc. Trans, for 1890, 1891, p. 48 (cysts).

Comatula decameros P. H. Carpenter, .Journ. Linn. Soc. (Zool.), vol. 24, 1891, p. 69 (of Gray = rosacea

[bifida]).

Antedon rosea Danielssen (part), Den Norske Nordhavscxpedition, 1876-78, vol. 5, 1892, p. 17 (error

for rosacea; anatomy).

Crinoida Lankestbr, Nature, vol. 51, Jan. 24, 1895, p. 289 (apical nervous system; history of dis-

covery).—A.H. Clark, Smithsonian Misc. Coll., vol. 72, No. 11, 1921, pp. 1-20 (relationships

with other echinodorms and with the Crustacea).

Autedon rosaceus Vallentin, Journ. Roy. Inst. Cornwall, Truro, vol. 13, pt. 3, 1897, May 1898, p. 260

(Falmouth; becoming rare).

Antedon petasus (not of Duben and Koren, 1846) A. II. Clark, Fisheries, Ireland, Sci. Invest. 1912, pt.

4, 1913, p. 1 (localities in west Ireland).—Vaney, Bull. Mus. Hist. Nat., Paris, vol. 20, No. 1,

1914, p. 26 {Pourquoi Pasf Sta. 60).

—

Hartmeyer, Mitt. Zool. Mus. Berlin, vol. 8, No. 2, 1916,

p. 236 (Tenby; Cat. No. 3177).

Antedon (bifida) rosacea Meek, Rep. Dove Marine Lab., new ser. vol. 13, 1924, p. 110 (stations off

Northumberland).

Antedon roseus (.\nonymous] Encyclopaedia Brittanica, ed. 14, vol. 6, 1929, p. 722.

Starfish, [Anonymous] Encyclopaedia Brittanica, ed. 14, vol. 7, 1929, fig. 4, p. 896.

Diagnosticfeatures.—Pj is of the same length as P3 and resembles it, though it does

not bear a gonad; Pi is about twice as long as these and is composed of more than 25

segments; there are not more than 18 (usually 14 to 16) cirrus segments of which the

outer are moderately compressed laterally, shorter than the proximal, and slightly

longer than broad; on average the wider distal segments are half again as wide as the

narrower proximal ones; the cirri rarely exceed XL in number; interradial perisomic

plates are frequently (but not always) present; the IBri are very short, especially in

larger specimens, and their slightly converging lateral edges form distinct angles with

the projecting lateral corners of the axillaries.

Description.—Centrodorsal low truncated coni('al or flattened hemispherical,

bearing cirrus sockets in two or three crowded and irregular more or less alternating

rows; the bare polar area is of moderate size, slightly convex, flat, or slightly concave,

smooth, or more or less covered with shallow pits.

Cirri XX-XXXV (exceptionally as many asXLVT), 10-18 (usualh' 14-16), from 9

to 12 nun. long; first segment short, second about twice as broad as long, third slightly

longer, fifth the longest, from one third to one half again as long as broad; the remaining

segments gradually decrease in length, the distal being only very slightly longer than

broad ; the penultimate segment bears a small subterminal opposing spine or tubercle.

The cirri are basally almost circular in cross section, becoming gradually flattened dis-

tally, thus when viewed from the side appearing slowly to increase in diameter. The
segments in the proximal half have slightly expanded articulations, this feature dying

See also Addenda (pp. 835, 836) under 1957, 1962.
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away distally. The profile of the dorsal edges of the segments is sHghtly concave or

almost straight. (Some details of proportions of the cirri are given in table 6 (pp. 229-

230) for comparison with A. bifida mnroccana.)

Radials even with the edge of the centrodorsal in the median line, but visible in the

angles of the calyx.

A compact group of 3 to 7 or more (usually 3 or 4) small plates is frequently present

in the interradial perisome between the ossicles of the IBr series. W. B. Carpenter

states that there is no trace of these plates in specimens from the Clyde, Strangford

Lough, or Kirkwall Bay, but he found them in specimens from Ilfracombe and from
Plymouth Sound; they are described and figured by J. S. Miller (1821) in specimens

from Milford Haven, and in a specimen from Shetland dredged by Mr. Barlee and sent

to Sir Wyville Thomson (W. B. Carpenter, 1866) they were present in three of the

angles and absent from the other two. Sir Wyville Thomson (quoted by Norman,
1865) says that mature individuals usually have no trace of these plates, but frequently

there are groups usually of three in the spaces between the IBr axillaries. Thej' are

given as present without comment in the specimens from Arran and the mouth of the

Mersey listed under A. milleri. Disk naked, or with scattered tubercles containing

groups of radiating spicules.

IBri very short, bandlike, usually over four times as broad as long, decreasing

rapidly in diameter distally, proximally just in contact at their bases, the sides of ad-

jacent ones rapidly diverging from this point. IBrj triangular, rather broader than

long, the anterior angle somewhat produced, and with a rounded posterior process

incising the IBri with which it rises into a rounded moderately prominent tubercle;

proximally the IBr2 are as broad as the bases of the IBrj so that their posterior edges

overhang on each side the narrowed distal borders of the IBri (see fig. I3,g,h).

The ten arms, which are composed of about 140 brachials, are usually between

50 and 65 mm. in length; the first brachial is wedge-shaped, much longer outwardly

than inwardlj^ incised in the median line by a posterior projection from the second;

interiorly the bases of adjacent first brachials meet above the apex of the IBr a.xillary,

their inner sides thence div^erging at right angles to the line of contact between them;

exteriorly the first brachials are produced into a narrow ventrolateral ridge; the second

brachials are irregularly quadrate; the third and fourth form a syzygial pair which

is somewhat longer inwardly than outwardly and about twice as broad as its outer

side; the fifth to the eighth brachials are wedge-shaped, though the ends are not es-

pecially oblique, about twice as broad as their median length; the ninth and tenth,

forming the second syzygial pair, are more obliquely wedge-shaped; the following are

triangular, not quite so long as broad, after the proximal third of the arm becoming

wedge-shaped, slightly broader than long, the proportion of length to breadth gradually

increasing distally while at the same time the ends of the bracliials become less and less

oblique so that in the distal portion of the arm they are about twice as long as broad

with the ends only slightly oblique and with the articulations somewhat swoUen. At

about the second syzygy the distal edges of the brachials develop a finely dentate border

which begins gradually to disappear after the middle of the arm. The syiiartliry be-

tween the first and second brachials rises to a broad tubercle resembling the one on the

line between the two elements of the IBr series, and the articulations between the fol-

lowing three or four brachials are usually somewhat swollen over the ends of the apposed

fulcral ridges.
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Figure 13.—Peripheral cirri of: a, Antedon petasus (Duben and Koren); b, A. bifida (Pennant);

c, A. bifida moroccana A. H. Clark; d, A. hupferi Hartlaub; e, A. mediurranea (Lamarck).

/, Division scries and first brachials of A. viediterranea; g and h, same of A. bifida, small and

large. (The arrows on b and c indicate the measurements taken.)

Sj'zygies occur between tlio third and fourth, ninth and tenth, and fourteenth and

fifteenth brachials and distally at intervals of three muscular articulations.

There are about 35 pairs of pinnules. Pj is from 12 to 15 mm. long, composed of

from 30 to 45 (most commonly about 35, rarely over 40) segments of wliich the first is

not quite so long as broad and the remainder are fairly uniform, about half again as long

as broad; it is much stouter basally than Pj and tapers gradually to a delicate and

flagellate tip. Pj is about half as long as P,, or verj- slightly longer, and much less stout,

composed of from 20 to 25 (usually about 20) segments of which the first is about as
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long as broad and the following become progressively elongated distallj' reaching a
length of about twice their breadth. P3 is similar to P2 but very shghtly stouter and
bearing a genital gland. The foUo^ving pinnules increase very slightly in length and in

the number of their component segments, at the same time becoming gradually more
slender; after the tenth, the genital glands, which may be short and well rounded or long
and fusiform, gradually decrease in size, disappearing entirely at the twentieth to

twenty-sixth (rarely as late as the thirtieth). The distal pinnules are from 12 to 15 mm.
long, very slender, composed of about 30 segments of which the first is very short,

trapezoidal or crescentic, the second is about as long as its distal uddth, trapezoidal,

the third is somewliat longer than broad, and the following become progi-essively

elongated with slightly enlarged articulations, reaching a length of about two and a

half times the ^^•idth distally. The distal pinnules remain very uniform until near

the end of the arms when they rather rapidly decrease in length. The segments of all

the pinnules have more or less overlapping and finely spinous distal borders. W. B.

Carpenter (1866) says that in the middle of the arm the number of segments in the

pinnules may average 18, and in the terminal portion this rapidly diminishes from 16

to half that niunber.

Azotes.—The size of the Rosy Feather Star varies greatly, the arm length ranging

from 20 to 200 mm.
In the Orkneys, Dalyell (1851) says that the average arm length is about 65 mm.
Parkes (1891) gives the arm length of specimens from Lamlash Bay, Arran, as

from 50 to 90 mm. W. B. Carpenter (1866), speaking presumably of the same region,

says that the usual arm length is from 50 to 65 mm., though specimens exceeding this

are by no means uncommon, and he occasionally met with individuals with an arm
length of as much as 115 mm.

Accordmg to Mr. Elmhu'st (in a letter), around Millport the full size is about 125

mm. in diameter (with an arm length of about 63 mm.), and specimens 150 mm. in di-

ameter (with an arm length of 75 mm.) are rare. He wi-ote that these full sized examples

are probably in the second year.

Chumlej^ records a specimen from the mouth of Loch Strivan in the Clyde area

which had an arm length of 200 mm.
Norman (1865) gives an average arm length of 57 mm. in shallow water, and of

140 mm. in deeper water.

Hornell (1895), speaking of this species in Jersej^ saj's that the arms are often 90

mm. in length.

GreefT (1882) saj's that those which he found near Lisbon had an arm length of

from 20 to 30 mm., but they were not sexually mature. Two which I examined from

Cezimbra, Portugal, had an arm length of about 80 mm.
Professor W. B. Carpenter wi-ote (1866) that the color of this species as he found

it at Lamlash Bay varies greatly. Commonly it is that wliich its tri\'ial name rosaceus

implies; but the crimson frequently deepens to a rich damask hue, especially during the

breeding season, while it very frequently gives place to white on portions of the disk

and arms so that the animal has a beautifully variegated aspect. Sometimes, again,

the predominant hue is a rich orange, and this may be variegated with white or crimson,

or with a bright sulphur yellow.

Dr. Grieve, speaking of material from the Clyde region (1S6S), says that it is usually

of a fine rose color, but sometimes tinted with yellow.
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Fleming (1828) gives the color as deep red, Dalyell (1851) as tile red to crimson,

Forbes (1841) as deep rose, Wyville Thomson (1864) as crimson, and Norman (1865)

as crimson, scarlet or mottled, the large ones from deep water being rich brown or red-

dish tawny.

About the Isle of Man, says Chadwick (1907), some are uniform deep reddish

purple, but the majority are clouded and spotted with rose, orange and yellow, while

llerdman (1886) gives the color as yellow, tawny, orange and crimson. Of those from

deep water off the chffs (Herdman, 1906) some were deep red, but most were dirty

yellow, more or less mottled with rose.

Lewes (1860) saj-s that one which he found at St. Mary's, Scilly Islands, was

pink and white.

Gosse (1863) describes one from Petit Tor on the Devonshire coast as having bands

and patches of crimson and yellow, not very regular, the yellow studded with red dots.

At Guernsey, Sharp (1908) says the color is variable, generally red, but sometimes

yellow, old gold, or banded.

At La Hougue, Malard (1892) states that this species occurs in three distinct colors,

more or less deep violet red, orange j'ellow inclining toward saturn red, and alternate

white and red, with whitish pinnules.

Mr. Elmhu-st ^mtes (hat about Millport the color is variable, brick red to reddish

purple, eitlier plain or marbled with white, yellow, or yellow-orange, and occasionally

yellow, plain or marbled with white, orange or red.

The e.xtruded eggs are bright orange (Wyville Thomson, 1864).

Carpenter (1S66) says that bright sulphur yellow is often the first color assumed by
the pentacrinoid larvae when not far from the termination of their pedunculate stage.

Hassall (1842) writes that tlic markings and coloring of very young specimens ob-

tained off Kingstown harbor, Ireland, arc very beautiful and delicate, very different from

the coarse red color which distinguishes them in their mature condition.

Several authors (as Forbes, 1841; W. B. Carpenter, 1866; Colgan, 1905, etc.) have

remarked that the coloring matter is readily soluble in fresh water and in alcohol.

Abeloos and Teissier (1926) found that there are two pigments present, one red and
one yellow. According to Karrcr and Solmssen, (1935) and Lederer (1938) the pigments

are not carotenoids. However, Dimelow (1958) has analyzed the following carotenoids

from the arms and pinnules of A. bifida, /3-carotene, esterified astaxanthin, astaxanthin,

and xanlhophyll.

Covering plates.—Dr. Th. Mortensen finds that, although they appear to be lack-

ing in the majority of specimens, side and covering plates resembling those figured by
Grieg in A. mediterranea occur in some individuals of this species.

Formation of the pinnvlars.—Dr. Mortensen (1920) has shown that in the pinnules

the segments are formed successively from the first outward, the terminal hook being

the last to appear. All of the segments are formed within a very brief time, while the

pinnule is still very short. They are all present in the third pinnule from the tip of the

arm, the further growth of the pinnule depending upon their increase in length.

Formation oj the cirrals.—According to Dr. Mortensen (1920) the cirrus segments,
like the pinnulars, are developed successively from the first outward, the terminal claw
being the last to form. They appear first as simple rounded fenestrated plates \vith no
central perforation, this arising later through the resorption of the central part.

Radianal arid injrabasals.—Dr. Mortensen (1920), while studjang the larvae of
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this species in connection with his work on those of other crinoids, finds that the radianal

appears before the right posterior radial, which forms to the right of it, in exactly the

same way in which these two plates appear in Promachocrinus. Its formation there-

fore is not delayed until the appearance of the elements of the IBr series as was sup-

posed by Sir Wyville Thomson.
Furthermore, Dr. Mortensen (1920) calls attention to the fact that Professor

MacBride (1914) had correctly identified as infrabasals a plate Thomson designated

as the centrodorsal in a reproduction of one of his figures, though Thomson had made
no mention of them in his text. Mortensen also states that infrabasals are constantly

present in this species, usually two larger and one smaller, lying in the usual place about

the topmost columnal.

Abnormal specimens.—With four rays: P. H. Carpenter (1888) records a 4-raye(l

specimen in his collection, the anterior ray being absent; and Chadwick (1907) has ob-

served several 4-rayed individuals, presumably from the vicinity of Port Erin.

With nine arms: W. B. Carpenter (1866) described and figured a 9-armed specimen

in which on one of the rays the IBrj is absent so that the first brachial immediately

follows the IBr,, which is of about twice the normal length.

With eleven arms: W. B. Carpenter (1866) described and figured an individual

with one IIBr series of 2 segments and 11 arms.

With twelve arms: Dendy (188G) described in great detail and figured a specimen

with two IIBr series of 2 segments and 12 arms; one of the IIBr series was on the

posterior side of the left anterior ray, the other being on the anterior side of the right

posterior ray. The individual, which is preserved in the British Museum, is unusually

large.

With palmate arms: Professor William Bateson secured a specimen with palmate

arms which had been dredged in the Hamoaze, Plymouth, near Beggar's Island together

with a number of other normal ones. This he turned over to P. H. Carpenter for

description. The latter (1890) wiites that the two abnormal arms of this remarkable

specimen are spnmetrically placed as regards the mouth and anus, being the posterior

arms of the two anterolateral rays. The arm 62 has been regenerated at the syzygy in

its 15th brachial (i.e., at brachials 18+19 by modern terminology where syzygies are

counted as two brachials), but the pinnule on the new epizygal is on the same side

(the outer) as that on the preceding 14th bracliial and not opposite to it as would

normally be the case, so that there are two pinnules in succession on the same side of

the arm. The next 12 pinnules alternate regularly on opposite sides, those of the

19th and 27th brachials having much enlarged basal joints. That on the 28th brachial

is considerably larger than its predecessors, and more hke a bifid armlet. It commences

with five large segments, the last of which bears two pinnules, the one continuing the

main axis being rather stouter than its fellow. The 29th bracliial is syzj'gial, with an

axillary epizygal. The outer facet bears an arm of which some 75 segments remain.

It has pinnules on the 2nd and 4th, the latter being syzygial, but there is none on the

3rd, which would normally be syzygial and bear a pinnule on its epizygal. On the

larger, internal, facet of the axillary 29th brachial is another axillary (30th brachial),

but without a syzygy. One of its facets bears the continuation of the primary arm,

on the next segment of which (the 31st brachial) is an abnormal trifid armlet with

three enlarged basal segments, the second being syzygial with a pinnule stump on

the epizygal, while the fourth bears two pinnules. The 32nd brachial is again
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axillary and syzyg;ial, its epizygal bearing two subequal arras of some 60 segments each.

Tlie second segment of the left-hand one, which continues the primary arm, has a bifid

pinnule with its basal segments enlarged, and the follo^^^ng pinnules alternate regularly

on opposite sides. The arm borne on the right or inner facet of the axillary 32nd

brachial has no pinnule until its third segment, which is not syzygial, though the fourth

is; but in other respects the arm is normal. The second facet of the axillary 30th

brachial bears a normal arm of about 60 segments with a pinnule on the second and a

sj'zygy in the third. Thus the axillarj' 29th brachial of the primary arm 62 gives rise

to four well developed arms, two of which bear bifid or trifid armlets in addition to the

larger bifid armlet on the 2Sth brachial. The primary arm e, does not seem to have

undergone any regeneration and is normal to the 40th brachial. The 41st is syzygial,

and the appendage of its epizygal is a short armlet of three segments, the second and

thii-d of which bear pinnules laterally, wliile its main axis is also continued on in the

form of a pinnule. The 42nd brachial has a similar armlet, with but one lateral pinnule.

The 43rd is axillary, without a syzygy, its inner branch being a normal arm with some
40 segments remaining, the second and fourth of which have pinnules, though the third

has not. The 44th segment of the primary arm seems to be syzygial, and its epizygal,

though not regularly axillary, supports an arm which has the first pinnule, as usual,

on the second segment, but on the inner instead of on the outer side. The next five

segments are all enlarged and bear bifid or trifid armlets, while the remainder of the

arm is normal, with regularly alternating pinnules.

With a forked oral pinnule: W. B. Carpenter (1866) mentions a specimen with one
of the Pi bifurcating on the second segment so that two full sized pinnules take the

place of the ordinary single pinnule.

With an abnormal disk: P. H. Carpenter (1884) records a specimen from Milford

in which only four of the ambidacral grooves reach the mouth, the fifth (the left antero-

lateral) ha^nng a second mouth all to itself.

With an ovary within the visceral mass: P. H. Carpenter (1884) describes a speci-

men in which he found a small but well developed ovary occupying the position of the

genital plexus beneath the left posterior ambulacrum of the disk. The first traces of

it appear in the sections which pass through the hinder part of the spongy organ, and
it extends outward to the point where the primary radial groove divides into the two
which proceed to the arms. It contains the nuclei of half a dozen ova in various stages
of development, some with a germinal spot and some without.

ioco/i/MS.—Shetland (Zetland) Islands. Shetland [Forbes, 1851; Norman, 1862,

1865] (6, U.S.N.M., 8793). Same, shallow water [A. H. Clark, 1913] (about 6, B.M.).
Same, 13 meters [Forbes, 1851]. Same, 18 meters [Forbes, 1841]. Balta Sound [A. H.
Clark, 1913] (19, B.M.). St. Magnus Bay, oflf Papa Stour (island); 46 meters; broken
barnacles and serpulae; strong tideway [Forbes, 1851]. Bressay Sound; 9-13 meters
[von Graff, 1884]. Same, about 18 meters; rocky; June 1875 [Mason, 1876]. Ling
Bank; 90 meters; sand and stones [Forbes, 1851].

Orkney Islands. Orkneys [Busch, 1851; Dalyell, 1851; Parkes, 1891]. Same,
14-28 meters [Forbes, 1851]. Kirkwall Bay [Busch, 1849; Wyville Thomson, 1864;
Norman, 1865]. Same, 11-15 meters [Busch, 1851].

Plateau northnorthwest of North Rona Gat. 59°12' N., long. 5°57' W.); 97 meters;
rough ground; H.M.S. Kninht Errant, 1880 [P. H. Carpenter, 1884, 1888].

North Atlantic Ocean [P. H. Carpenter, 1884; A. H. Clark, 1911] (1, L.M.). North-
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ern seas [von GrafF, 1877]. European seas [von GrafT, 1884]. Celtic seas [Forbes,

1844].

Scotland [Busch, 1849; A. H. Clark, 1913] (13, B.M.).

Off Seaham; about 55 meters [Hodge, 1872].

North of Tj-nemouth Gat. 55°12' N., long. 1°25' W.); 44 meters (7, CM.).
Coast of Northumberland [Hodge, 1865]. Off Dunstanborough Castle; about 46

meters (Hodge, 1872]. Embleton and Beadnal Baj^s [R. Embleton, in Hodge, 1872].

Cullercoats [J. Alder, in Hodge, 1872]. Off Cullercoats, 6 miles east of the Longstone;
73 meters [Storrow, 1913; Meek, 1924].

Aberdeen [Simpson, 1903]. Peterhead, Aberdeenshire [Peach, 1864].

Moray Firth (northeastern Scotland) [Gordon, 1852; Smith, 1891]. Moray Firth,

Witch Ground, near Banff [Sim, 1886].

Wick, Caithness [Peach, 1864]. Staxigo [Peach, 1864].

Pentland Firth [Peach, 1864].

Western coasts of Scotland, England and Wales [P. H. Carpenter, 1881].

Western coasts of Scotland [Pennant, 1777; Fleming, 1828; Forbes, 1841; Busch,

1851].

Northwest province, Scotland; 15 meters [Forbes, 1851].

Hebrides [Forbes, 1851]. Same, 36-46 meters; gravel [Forbes, 1851]. Same,
55-73 meters, shell [Forbes, 1851]. Off Stornoway, island of Lewis; 15 meters [Forbes,

1851]. Sound of Scalpa; 55-73 meters [Forbes, 1851]. Off" the Sound of Scalpa; 55-73

meters; stones and shells [Forbes, 1851]. The Minch, 10 miles northeast of the Shiant

Isles; 91 meters; sand and gravel [Forbes, 1851]. North Uist, outer Hebrides; 11

meters [Mcintosh, 1866]. Calway Channel (Loch Boisdale), southeastern part of

South Uist, outer Hebrides [Scott, 1896].

Ross-shire [W. B. Carpenter, 1866]. The Gairloch, west Ross-shire [Scott, 1896).

Loch Hourn [Bell, 1892; A. H. Clark, 1913] (1, B.M.). Off Loch Laigh [Forbes,

1851].

Off Tobermory, Island of Mull; 55 meters [A. H. Clark, 1913] (2, B.M.). Loch
Buy, Mull; deep water [Scott, 1896]. Ross of Mull [Forbes, 1851].

Loch Etive; 28-37 meters [Bell, 1892; A. H. Clark, 1913] (1, B.M.).

Firth of Lorn; 9-201 meters [A. H. Clark, 1913] (1, B.M.). Same, 37-55 meters

[A. H. Clark, 1913] (2, B.M.). Same, 91 meters [Bell, 1892; A. H. Clark, 1913] (2,

B.M.). Oban, Firth of Lorn [W. B. Carpenter, 1875; von Graff, 1887].

Loch Craignish, Argyll [Bell, 1892; A. H. Clark, 1913] (13, B.M.). Loch Fjme
[Scott, 1897]. Loch Strivan; 36 meters [Chumley, 1918]. Same, 27-36 meters [Chum-

ley, 1918].

Firth of Clyde [Sars, 1868; W. B. Carpenter, 1876; Dendy, 1886; Bell, 1892;

Mcintosh, 1904; A. H. Clark, 1913] (2, B.M.). Same, hard ground in 18-37 meters

throughout the district [Henderson, 1887]. Off Roseneath Point [Henderson, 1887].

Below Gourock [Grieve, 1868]. Dunoon Basin; 55-73 meters [Hoyle, 1889]. Same,

east side; 9-36 meters [Chumley, 1918]. Same, south end; 51-73 meters [Chumley,

1918]. Same, center; 18-36 meters [Chumley, 1918]. Garland station XII, April

20-21, 1896 [Scott, 1897].

Largs Channel, between Cumhiac and tl>c mainland; 18-25 metei"s; March 30,

1923; Chumley and Elmhirst (29, U.S.N. M.).
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Between Great Cumbrae and Wemyss Ground [Bell, 1892; A. H. Clark, 1913]

(1, B.M.). The Cumbracs [Grieve, 1868; von Graff, 1887; Chopin, 1895]. Same,

shore to 36 meters [Chumley, 1918]. Millport, Great Cumbrae [Dendy, 1886; A. H.

Clark, 1913] (2, B.M.). Near Millport, between the Allans and Portloy [Chopin,

1895]. Off the northern end of Little Cumbrae; 9-18 meters; June 1861, and 1867

[Grieve, 1808]. Off the western side of Little Cumbrae [Henderson, 1887].

Off the southern end of the Island of Bute (Callum's Hole and Hank's Neb)

[Henderson, 1887].

Airan Basin [Chumley, 1918]. Isle of Arran [Norman, 1865; W. B. Carpenter,

1866; P. H. Carpenter, 1884; Henderson, 1887; von Graff, 1887; Bell, 1892]. Lamlash

Bay, east coast of Arran [Wyville Thomson, 1864; Grieve, 1868; W. B. Carpenter,

1876, 1884; Herdman, 1884;'Farkes, 1891; A. H. Clark, 1913; Chumley, 1918] (7,

B.M.). Same, 13 meters [A. H. Clark, 1913] (dry pentacrinoids, B.M.). Same, southern

part, near King's Cross Point [Herdman, 1884]. Same, south entrance; 11 or 13

meters [Herdman, 1884]. ?Lamlash Bay [Bell, 1892]. Tan Buoy; 13 meters [Chum-

ley, 1918].

Campbelltown Loch, Kintyre; 18-29 meters [Chumley, 1918].

Four miles southeast of Sanda (off the southeastern end of KintjTe) ; 55-70 meters

[Bell, 1892; A. H. Clark, 1913] (4, B.AI.). Between the island of Sanda and Ailsa

Craig; 44 metere [Bell, 1892; A. H. Clark, 1913; Chumley, 1918] (1, B.M.).

Irish Sea [Herdman, 1896] (3, M.C.Z., 236, T. J. Moore). Same, 37 meters

[Forbes, 1841].

Isle of Man [Forbes, 1835; von Graff, 1887]. Same, deep water off the chffs [Herd-

man, 1902, 1906]. Same, southern end [Chadwick, 1907]. Around the Isle of Man;
45 meters [Forbes, 1851]. Manx coast [Forbes, 1839]. Same, deep water [Forbes,

1831]. One mile north of Fleshwick, a half mile off shore; 26 meters; fine gravel

[Herdman, 1895]. West of South Barrule, 1 mile off shore; 22 meters; nullipores [Herd-

man, 1895], From the north side of Port Erin Bav, just under Bradda Head, to

the southern end of the Calf of Man [Herdman, 1889]. Port Erin Bay [Herdman, 1889].

Port Erin (38, U.S.N.M., 36125). Same, from the bottom of the" buoy off the end

of the breakwater [Herdman, 1894]. Close to Port Erin [Herdman, 1886, 1893].

Off Port Erin; 37 meters; May 1888 [Chadwick, 1889]. Same, 18-37 meters [Herdman,

1886]. Off the Castles (just outside the breakwater). Port Erin [Herdman, 1901].

Between Port Erin and the Calf of Man [Herdman, 1894]. Off Bay Fine; 33 meters

[Herdman, 1901]. About Aldrick and Bay Fine; 28-37 meters [Herdman, 1894].

Calf of Man [Herdman, 1886; Bell, 1892; A. H. Clark, 1913] (1, B.M.). Off Port

St. Mary [Herdman, 1886]. Twenty miles southeast of Port St. Mary; 48 meters [Herd-

man, 1893]. Twenty-five miles southeast of Port St. Mary; 42 meters [Herdman,
18931. Off Spanish Head [Herdman, 1886]. Off Douglas Bay [Herdman, 1886].

Off Porthwen Bay; 31 meters [Herdman, 1890]. Same, 2 miles from shore; 37^0
meters [Herdman, 1890]. Same [Swainson, 1889]. Off Niarbyl Point, 1 mile off shore;

22 meters; rough hard ground [Herdman, 1895].

Mouth of the Mersey river [Norman, 1865; Bell, 1892].

Off Liverpool [Bell, 1892; A. H. Clark, 1913] (3, B.M.).
North coast of Anglesea. Off Bull Bay [Chadwdck, 1889, 1907]. Cemmaes

(Keumaes) Bay [von Graff, 1887]. Off Cemmaes Bay, 18 meters; Hyena expedition,

1886 [Chadwick, 1889, 1907].
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Holyhead Island, Anglesea, near Rhoscolyn beacon [Herdman, 1891].

Wales [Fleming, 1828; Forbes, 1841]. Milford Haven [Adams, 1800; Miller,

1821; Fleming, 1828; Forbes, 1841; J. Miiller, 1841, 1849; von Graff, 1887; Bell, 1892].

Same, 6-11 meters; mud [Forbes, 1851]. Tenby [Parkes, 1891; Hartmeyer, 1916].

Mew Stone, Skomer, Pembroke; intertidal [Bassindale, 1945].

Ilfracombe (south side of the entrance to the Bristol cliannel) [Norman, 1865;

W. B. Carpenter, 1866].

Ireland [von Graff, 1877] (2 pentacrinoids, CM.; from Sir WyviUe Thomson).
North, east and south Ireland [Wm. Thompson, 1844]. Fair Head to Downpatrick
(embracing Belfast and Strangford Loughs, and parts of counties Down and Antrim);

Downpatrick to Carnsore Point in County Wexford (embracing Dundrum, Dundalk
and Dublin bays, and parts of counties Down, Louth, Meath, Dublin, Wicklow and
We.xford) ; Carnsore Point to Cape Clear, County Cork, with harbors of Waterford,

Dungarven, Youghal, Cork and Kinsale, and parts of counties Wexford, Waterford

and Cork ; Mizen Head to Kerry Head at the mouth of the River Shannon (embracing

Bantry, Dingle and Tralee bays, the Kenmare River, and parts of counties Cork and
Kerry); Loop Head, County Clare, to Erris Head on Mullet Island at the extreme

northwest of Mayo (embracing Galway, Clare and Blacksod bays, the isles of Aran,

Clare, AchiJl and Mullet, and parts of counties Clare, Galway and Mayo [Wright and

Greene, 1859]. Generally distributed on the Irish coast; not recorded on the north-

west coast between Erris Head and Malin Head, although probably occurring there

[Nichols, 1903]. Larne Lough [Wm. Thompson, 1856]. Antrim [Forbes, 1841]. Bel-

fast [Xorman, 1865; Sars, 1868; Bell, 1893]. Belfast Lough [Wyville Thomson, 1864].

Belfast Bay [Wm. Thompson, 1856]. Down [Forbes, 1841]. Portaferry [Bell, 1892].

Ringhaddy Sound, Strangford Lough; L.W. extra spring tide [Williams, 1954]. Strang-

ford Lough [Wm. Thompson, 1856; Wyville Thomson, 1864; Norman, 1865; W. B.

Carpenter, 1876]. Entrance to Strangford Lough, October 1839 [Forbes, 1841]. Coun-

ty Dublin [Bell, 1892]. Dublin coast [Forbes, 1841]. Skerries, County Dublin; 24

and 25 meters [Colgan, 1905]. Ireland's Eye (near Dublin) [Forbes, 1841]. Off Ire-

land's Ej-e [Wm. Thompson, 1856]. Dublin [Forbes, 1841; Busch, 1849]. Dublin

Bay [Anon\Tnous, 1835]. Dublin Bay, channel between Dalkey Island and the main-

land [Hassall, 1842]. Under Mnrtello Tower, Dalkey Island, close to shore [Haddon,

1886]. Dalkey Sound [Wyville Thomson, 1864]. Off Kingstown Harbour [Hassall,

1842]. Greystones, County Wicklow [Macintosh, 1884 ; Haddon, 1886]. Cork [Forbes,

1841; J. E. Gray, 1848]. Qucenstown (Cobh, or Cove of Cork) [J. V. Thompson,

1827]. Courtmacsherrry Harbour [Wm. Thompson, 1856]. Long Island Sound

(southwestern Ireland); 7 meters [Sladen, 1891]. Flying Fox station IV, off the south-

west coast of Ireland; 457 meters [Bell, 1889, 1892; A. H. Clark, 1913] (4, B.M.).

County Kerry, 45-60 miles W. ^i N. from Dursey Head; 457 metei-s [Kemp, 1905].

Kenmare River [Bell, 1892; A. H. Clark, 1913] (3, B.M.). Coastguard Bay, off Green

Rocks, etc. [Kemp, 1905]. Off Freaghillaun [Kemp, 1905]. On bottom of hulks

moored in Faby [Kemp, 1905]. South entrance to Ballj-nakill Harbour [Kemp, 1905).

County Kerry, 3-5 miles southwest by south from Great SkeUig rock; 109 meters

[Kemp, 1905]. Five to 8 miles west of Great Skellig rock; 128-146 meters [Haddon

and Green, 1888; Kemp, 1905]. Valencia; ascidian ground, Knightstown area, Valen-

cia Harbour; 5-13 meters [Beaumont, 1900]. IJelga station W.5; five miles SW. by

W. of Great Skellig, County Kerrj- 109-119 meters [A. H. Clark, 1913] (1, Dublin M.)
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Hdga station S.R.360; west of Dingle Bay Oat. 52° 04' N., long. 11° 27' W.); 197-219

meters [A. H. Clark, 1913] (1, Dublin M.). Cleggan Bay, County Galway; 7-15

meters [Bell, 1893]. Fingal station 75; Cleggan Bay; 15-20 meters; July 15, 1890

[Bell, 1893; A. H. Clark, 1913] (1, B.M.). Roundstone [A. H. Clark, 1913] (about 40,

and pentaerinoids, B.M.). Roundstone or Birterbuy Bay [Wm. Thompson, 1S56].

Blaeksod Bay, County Mayo [Bell, 1893]. Same, 7 meters [A. II. Clark, 1913] (6,

B.M.). ^Vrdelly Point; 9-15 meters; off Blaeksod Light; 15-16 meters [Farran, 1915].

Rockall [Sladen, 1897; A. H. Clark, 1913] (1, B.M.). Rockall Bank; 110-238

meters [Kemp, 1905].

British Ocean [J. E. Gray, 1848; Bell, 1893; A. H. Clark, 1913] (1, B.M.). British

Seas [Bell, 1893; A. H. Clark, 1913 (9, B.M.).

Scilly Isles. St. Mary's Island; from Laminaria roots [Lewes, I860]; from a tide

pool [Vallentin, 1904]. White Island [A. H. Clark, 1912] (2, H.M.).

Cornwall [Llhuyd, 1699; Pennant, 1777; Peach, 1864] (1, U.S.N.M., 19311; J.

Alder). Penzance [Llhuyd, 1699; Fleming, 1828; Forbes, 1841] Type locality. Fal-

mouth fV'allentin, 1898].

Devonshire coast [Parkcs, 1891].

Rocks southwest of the Eddystone rocks (off Plymouth) ; 73 meters [Heape, 1888].

Pljmiouth and vicinity. Phinouth Sound [J. E. Gray, 1848; W. B. Carpenter,

1866]. Plymouth [Xorman, 1865; W. B. Carpenter, 1876; P. H. Carpenter, 1887;

Bell, 1892; Garstang, 1892, 1894; Sumner, 1895; Chubb, 1906; Woodland, 1907; A. H.

Clark, 1913] (9 B.M.; U.S.X.M., 19311; H. W. Parritt). Millbay Channel, deepest

part (Millbay Pit) [Pace, 1904; Plymouth Marine fauna, 1931, 1957]. Same, 26-42

meters [Pace, 1904]. Asia Shoal [Pace, 1904; Plymouth Marine fauna, 1931, 1957].

Mallard Shoal [Pace, 1904; Plymouth Marine fauna, 1931, 1957]. Off Mallard Buoy
[Calderwood, 1889]. Inside the Bridge [Pace, 1904, Plymouth Marine fauna, 1957].

The Cattewater, off Turnchapel [Pace, 1904, Plymouth Marine fauna, 1957]. Mewstone
ledge; 18-27 meters [Pace, 1904; Plymouth Marine fauna, 1931, 1957]. Rocks of

Drake's Island, and of! the Cobbler Buoy (in the Sound) [Heape, 1888]. In the

Hainoaze, near Beggar's Island [P. H. Carpenter, 1890]. Midway between Mallard
Buoy and Batten Breakwater; black mud \vith clinker [Plymouth Marine fauna, 1957].

Between Mount [St.] Edgecumbe and Dukes (?Drake's) Island; about IS meters;

rocky; June 1876 [Mason, 1876).

Salcombe; Castle Rocks, L. W. S. [Plymouth Marine fauna, 1931, 1957]. Salcombe;
under Marine Hotel; L. W. S. and Salstone; E. L. W. S. [Plymouth Marine fauna,

1957]. Salcombe estuary, shallow water, among Zostera marina [Stebbing, 1876].

Between the Start and Exmouth [Todd, 1897J.
Petit Tor, Devonshire Coast [Gosse, 1853].

Soutii coast of Devon; about 7 meters [Allman, 1863, 1864].
Torquay [Gosse, 1864; Hughes, 1877; von Graff, 1887].

Torbay [Gosse, 1864; Hunt, 1876; Hughes, 1877; P. H. Carpenter, 1884; Bather,
1890; Burbidge, 1900]. Near Torbay; 22 meters; 15.0° C; limestone bottom [Hughes,
187.3]. Thatdier Rock, July 11, 1871 [Hunt, 1876]. Same, 1871 and 1872 [Stebbing,
1876]. Near TluUcher Rock, 1876 [Hunt, 1876]. Close to Thatcher Rock [Lang, 1876;
Hunt, 1S7C]. Berry Head, Brixham; 15-18 meters; rough sjround [Todd, 1897].
Berry Head; 24 meters [A. H. Clark, 1913] (5, B.M.). Berry Head [Hunt, 1876]. Off
Berry Head, about 22 meters, very rocky, July 25, 1876 [Lang, 1876; Hunt, 1876].
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Oithona station 6, on a line from Berry Head to Orestone, just outside the limit fixed by
the Devon Sea Fisheries Committee; 15-18 meters; and on the rough ground at the

Berry Head end of the station [Todd, 1903].

Entrance to the British Channel [Bell, 1893; A. H. Clark, 1913] (1, B.M.).

Coast of Kent [Gray, 1834, 1848].

Hastings [Parkes, 1891]. Folkestone [Parkes, 1891]. Dover [Parkes, 1891].

Great Britain (6, U.S.N.M., 35706; M.C.Z., 238). ?England farms, M.C.Z.,

240). No locality (3, B.M.).

European Ocean [Leach, 1815]. Western coasts of Europe which are warmed by
the Gulf Stream [Dujardin and Hupe, 1862]. Atlantic coast of France [Koehler,

1921].

Wimereux-sur-mer (just north of Boulogne) [Schaxel, 1911].

Pont du Coll, Picardy [Parkes, 1891]. Le Havre [de Freminville, 1811]. Saint-

Waast-la Hogue [Cuenot, 1894]. La Hogue, near Cherbourg [Malard, 1892, 1893].

Channel Islands [Koehler, 1885]. Guernsey [Sharp, 1908] (3, CM., A. M. Nor-
man). Bordeaux and Castle Cornet, Guernsey [Sharp, 1908]. Herm (east of Guern-
sey) [A. H. Clark, 1913] (4, B.AL). Same, tide mark [A. H. Clark, 1913] (3, B.M.).

Jersey [Koehler, 1885; Hornell, 1895, but without mention of locality]. Pourqiioi Pas?

station 60; northwest of Alderney (lat. 49°51' N., long. 2°21' W.); 162 meters [Vaney,

1914].

Coasts of Brittany, in the second and third littoral zones [Pruvot, 1S97].

St. Malo (1, AV.M.).

Roscoff, Finisterre [Lacaze-Duthiers, 1869, 1870; E. Grube, 1872; Perrier, 1873,

1886; P. H. Carpenter, 1881; Cuenot, 1891, 1894; Pruvot, 1897; A. H. Clark, 1911]

fmany pentacrinoids, P.M.). Isle Vert and Isles Bourguignons, near Roscoff [Lacaze-

Duthiers; Chcrbonnier, 1951].

Men Cren, in the large rock pools [Th. Barrois, 1S82].

Concarnoau [Th. Barrois, 1882].

TJitzZe?/ station 5; off Brittany (lat. 47°48' N., long. 7°46' W.); 200 meters; coarse

sand and shells; August 1906 [de Morgan, 1913].

Princesse-Alice station 42, 1886; southwest of St. Nazaire (lat. 46°47' N., long.

3°52'15" W.); 136 meters; fine sand; July 18, 1886 [Koehler, 1909].

Charente Inferieur [Beltramieux, 1864].

La Rochelle, Charente Inferieure [Fischer, 1870].

Gironde [Fischer, 1870].

Arcachon, Gironde [Fischer, 1889].

Southwestern France [Fischer, 1870].

Spain [A. H. Clark, 1912] (2, H.M.). Santander [^Vranda y Millan, 1908]. San

Martin, Santander [Martin and Crehuet, 1948]. Vigo Bay [MacAndrcw, 1851].

North Portugal. Lega da Palmeira; 18-37, and 55 meters [Nobre, 1903]. P6voa

de Varzim [Nobre, 1903]. Lexoes; 55 meters [Nobre, 1903].

River Tejo, near Lisbon [R. Greeff, 1882]. Between Lisbon and Cazilhas; salinity

2.5 percent [Walther, 1894). Between Lisbon and Cazilhas [R. Greeff, 1882]. Caes

de Jodre [R. Greeff, 1882]. Under the Torre da Belem [R. Greeff, 1882]. Bathing

estabhshment "Flor de Lisboa" opposite Caes de Jodi-e [R. Greeff, 1882].

Ancora e Povoa de Varzim; Leixoes; Foz do Douro, 12-50 meters; Tejo; Peniche;
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Setubal; Costa da Gale, 60 meters; Sines [Nobre, 1938]. Vila do Conde, 20 meters;

Boa Nova; Voz do Douro; Nevogilde [Elias da Costa, 1942].

Cliffs of Portinho [R. Greeff, 1882].

Ceziinbra, January 18, 1880 [A. H. Clark, 1912] (3, H.M.). Same [Cumano,

1934].

Erroneous locality.—Trof. F. J. Bell (1893) mentioned this species as possibly occur-

ring in Bengal. This is obviously a slip for Brazil, since it is clear that he had in mind

Carpenter's reference (1891) of the Brazilian A. duebeni to this species.

Geo(/raphieal range.—From the Shetland and Orkney Islands southward about the

coasts of Scotland, Ireland, Wales and England (except the coast of the North Sea

between Northumberland and the Straits of Dover), the Atlantic coasts of France

(south of the Straits of Dover), northern Spain and most of Portugal.

To the northward it passes into Antedon pefanus, to the southward into ^4. bifida

moroccana; in the region of Cape St. Vincent it presumably passes into A.mediterranea.

Batliymelrical Range.—From the low tide level, and occasionall}^ in tide pools and

attached to floating objects such as buoys, hulks, etc., to 457 meters; but apparently

most abundant between 15 and 40 meters.

Occurrence.—The rosy feather star is by no means evenly distributed throughout

its range. Often extremely abundant in restricted areas of greater or lesser extent, in

other regions, even perhaps closely adjacent, it may be rare or even quite absent.

Furthermore, in some localities where contmued observations have been carried on, its

nmnbers have been found to vary greatly from year to year.

Professor Edward Forbes noted (1841) that the adult feather stars frequent both

deep and shallow water. In deep water he found them alwaj's fully grown, and when
dredging in such a situation he never saw a small one. He appears to refer especially

to deep water in the Irish Sea where he found large ones at some distance from land in

37 meters.

In the Laminaria zone they abound in several localities and there aU sizes are

foimd in companj' with the stalked 5'oung. Forbes infers that they probably frequent

those forests of seaweeds for breeding piu-poses at certain seasons and retire to the deep
at other times.

Brady (1863) also mentions that the larger specimens occur in deeper water, and
that this species appears to come up into groves of zoophytes and Laminaria to spawn.

Professor WiUiam B. Carpenter says that the usual habitat appears to be in water
of depths from 18 to 37 meters, though it is found sometimes in shallower and some-
times in deeper water. His experience agrees with that of Professor Forbes, that the

largest specimens are obtained from deep water. The animals are generally brought
up by the dredge either actually clinging to seaweeds, usually Laminaria, or to zoo-
phytes or polyzoans, or in such association with them as suggests the idea that their

detachment was effected in the act of dredging.

Mr. Arthur Roope Hunt (1884) says that in the vicinity of Torbay the feather

stars are found frequenting the clear water off rocky headlands where they are neces-
sarily exposed to strong currents, both tidal and wave engendered. Here nothing will

avail them but sheer strength in holding on ; and this they possess in an eminent degree
from the time they are first attached to a weed or a zoophyte in the early stages of

growth to the time when, as fully grown adults, they are free to exercise their limited
powers of locomotion.
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Sir William Plerdman (1894) once took 12 from the bottom of a buoy anchored off

the end of the breakwater at Port Erin, Isle of Man, Mr. W. I. Beaumont (1900) re-

ported it from the bottom of a hulk at Valencia, Ireland, Mr. S. Kemp (1905) found it

on the bottom of hulks at Fabj', and Mr. A. J. Smith
, in company with Mr. Stephen

Pace (1904) found several on the bottom of a coal hulk in the Cattewater, Plymouth.
While watching the picking up of the buoys in the district of La Iloug'ue, near

Cherbourg, Malard (1892, 1893) once saw the chain of one of then\ literally covered
with feather stars.

Hornell (1895) mentions that one day when he was out lobster-potting with an
old fisherman at Jersey, in the Channel Islands, the first pot pulled up was fairly

encrusted with this species. Herdman (1906) and Chadwick (1907) say that at Port
Erin it often occurs in considerable numbers clinging to the creels used by fishermen
for catching crabs and lobsters, being found more abundantly after stormy weather.

At Roscoff feather stars, almost always of large size and of a very bright red
carmine, are found beneath the stones of greater or lesser size which are turned over
in the search for ascidians and other creatures (Perrier, 1873).

The Rev. George Gordon (1852; quoted by Peach, 1864) mentions ha\-ing met
with a very mutilated specimen from the stomach of a haddock taken in the Moray
Firth in 1850, and Mr. W. Ramsey Smith (1891) records another as having been taken
from a lemon sole {Pleuronectes microcephalus) caught in the Moray Firth in October,

1890. Mr. C. W. Peach (1864) found one in the stomach of a fish, kind not stated,

at Wick, Caithness.

There are a few records of fragments of comatulids of other species having been
taken from fish, but these are so rare, even in localities where feather stars are especially

abundant, that it seems clear the fish swallowed them with other food or seized them
unwittingly. It is perhaps significant that the instances cited above are all from a

region where comatulids are very scarce and the fish therefore have little opportunity

to become familiar with them. No crinoid is known to form a normal part of the

diet of any fish or other large animal.

From the Shetlands we have no information regarding this species other than records

of capture. Professor Forbes and Mr. Goodsir found several in 18 meters on La-
minariae, while Mr. Philip B. Mason (1876) in June, 1875, dredged some in Bressay

Sound on a rocky bottom, also in about 18 meters.

Sir John Dalyell (1851) speaks of this species as being less rare in the Orknej-s

than in most other parts of Scotland.

On the British shores of the North Sea the rosy feather star is for the most part

rare or entirely absent. On the coast of Northumberland it is rare (Hodge, 1865).

Messrs. Alder and Hancock obtained specimens from the CuUercoats fishing lines

(Hodge, 1872), and in June 1913, two arms were dredged 6 miles east of the Long-

stone, off CuUercoats (Storrow, 1913). It has been taken in Embleton and Beadnel

Bays (Hodge, 1872). When dredging off Dunstanborough Castle in July 1S64, in

company with the Rev. A. M. Norman and Mr. D. O. Drewett, Mr. G. Hodge obtained

three spechnens from a rocky ledge in about 46 meters. This, taken in connection

with Mr. Embleton's remark that it is "not rare" led Mr. Hodge to suppose that it

is local in its distribution; but he says (1872) that certainly it is very r.\re on the

Durham coast, for so far as he knew only one specimen had ever been captured there,

by Mr. G. S. Brady and himself, off Seaham, in about 55 meters.
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It docs not occur at St. Andrews, in Fife (Mcintosh, 1874), nor in the Firth of

Forth (Lcshe and Herdnian, 1881), but it is common near Aberdeen, associated

witli hybrid zoophytes (Simpson, 1903).

During a residence of about three and a half years at Peterhead, in Aberdeen-

shire, Mr.^Charles Wilham Peach (1864) met vrith but a single example which he

took from a fish. It occurs on the Witch Ground, near Banff (Sim, 1886), and it

is sparingly distributed in the Moray Firth (Sim, 1886) where it has twice been re-

corded from fish (Gordon, 1852, repeated in Peach, 1864; W. R. Smith, 1891). For

more than eight years while living at Wick, Caithness, Mr. Peach (1864) watched

for this species, but secured only two, one of which he took from a fish, while the other

he got out of a fishing boat at Staxigo.

A fine specimen of a sponge {Halichondria palmata) taken on a fisherman's line

in the Pentland Firth (between the Orkneys and Caithness) in 1862 was given to Mr.

Peach (1864) by Miss Miller, of Thurso. On it was a fine family of feather stars, two

adults and eleven young, in different stages of growth. The adults were a short dis-

tance from each other, and near the top of the sponge; some of the young were sheltered

under the arms of one of the old ones, while others were scattered singly about the

sponge. In another spot a group of four or five were safely ensconsed in a nice nook,

low down, where four branches took their rise. All of them were on the inner part of

the branches of the sponge.

Regarding the occurrence of this species in the Clyde and vicinity Dr. John Grieve

(1868) says that Lamlash Bay (Arran) alone has been considered their headquarters

where they might readily be obtained in abundance. Though numerous at one time

it does not follow that such is constantly the case, for much depends on the chance of

the moment. Probably in some seasons they are more common than at others, or one's

luck is greater at one time than another on such a narrow strip of the sea bottom as is

touclied by the dredge. On a dredging expedition in which Grieve participated, the

fii-st specimen was obtained below Gourock. On the coast of Bute they were never so

fortunate as to find one, but off the Cumbrae one or two were secured at intervals.

When off the north end of the Little Cumbrae, about the end of June 1861, the dredge

was put overboard for a trial of the ground in from 9 to 18 meters. On hauling it in,

one or two comatulids came up clinging to the rope, and though the net seemed empty,

a few were found on the inside. Several hauls were made over the same ground, and

each time the dredge brought up numbers. They appeared to have been crawling over

the Laminaria, as thej'^ came up adhering to the outside as well as to the inside of the

netting, and, by remaining at that spot, they could have been obtained in hundreds.

In the month of September following, they went over again to the same ground, expect-

ing to be equally fortunate, but not a single one came up, and after some half dozen

hauls they gave up the attempt. Again in the following suimncr, on two different oc-

casions, they dredged most zealouslj"^ over the same spot, with no better success. Since

then Mr. Robertson dredged in the same spot several times, but not until 1867 did the

feather stars reappear, when they, together with their pentacrinoids, were abundant,

one Laminaria frond being thicklj" covered with the latter.

Dr. Grieve remarks that these repeated failures where they had at first been so

successful would appear to warrant the inference that this species may migrate in

shoals and five in societies, one of which had obviously been met with when they came
up clinging in such numbers to the netting. Their occurrence on the Laminaria, on
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which the pentacrinoids may be sought, he sa^-s, would serve further to point out the

purpose for which this migration takes place.

Feather stars seem to be especially common in Lamlash Bay, occurring there in

great nimibers (Parkes, 1891).

Henderson (1887) says that this species is common on hard ground in 18 to 37

meters throughout the Clj'de district, being especially common off the southern end of

the island of Bute (Galium 's Hole and Hank's Neb), off the western side of Little

Cumbrae, and off Roseneath Point. Prof. W. E. Hoyle records it (1889) from 55 to 73

meters in the Dunoon Basin, which occupies the channel of the Clyde from the extremity

of Great Gumbrae northward and extends up into the lower stretch of Loch Long.

Mr. Thomas Scott (1897) says that it is common near the eastern shore of Loch Fjaie.

Summarizing the data accumulated by Sir John Murray and his colleagues during

the years from 1884 to 1892, Mr. James Ghumley (1918) says that the feather star is

very rare at the mouth of Loch Strivan; in the Dunoon Basin it is very common on the

eastern side in 9 to 36 meters, moderately common at the southern end in 51 to 73

meters, but rare in the center in 18 to 36 meters; in the Arran basin it occurs at the

Cumbraes from shore to 36 meters, and at Lamlash, and is rare at Tan Buoj^ in 13

meters; on the Plateau it was found in the Sanda-Ailsa region in 44 meters, and it is

very rare in Gampbelltown Loch in 18 to 29 meters. It has not yet been recorded from

upper Loch Fyne, Loch Goil, or the Gareloch. One from the mouth of Loch Strivan had

a diameter of about 400 mm.
Mr. Richard Elmhirst, when Superintendent of the Millport station, sent me de-

tailed information regarding the distribution of this animal as known to him. He
wTites that it occurs in the seaward part of the Firth (Barrier), around Arran, Bute and

the Gumbraes, and there is one record each for the East Kyles and Loch Strivan. But

it does not seem to reach far into the landward lochs; there are no records for Lochs

Fyne, Long, etc. It is very variable in color, and also variable in size, as in any catch

specimens belonging to two year groups may be present.

About the Isle of Man it is not rare (Forbes, 1831, 1839). It is found in deep

water off the cliffs (Herdman, 1906) and is abundant about the southern end of the

island (Ghadwick, 1907) and m 18 to 37 meters off Port Erin (Herdman, 1886).

Summarizing all the available information regarding its local distribution, Sir

William Herdman wrote in 1886 that it occurs in deep water aromid the shores of the

Isle of Man, and has been dredged by Mr. R. Garner off Douglas Bay, and near Port

Erin and The Galf. It is also recorded by Forbes as having been taken off the Isle of

Man in 46 meters. At least in 1885 it occm-red in abundance in depths of from 18 to 37

meters off Port Erin, Port St. Marj', and Spanish Head, at the southern end of the Isle of

Man. The specimens were of fair size, and showed the usual vai'iations in color, yellow,

tawny, orange and crimson individuals being obtained. The pentacrinoid larvae were

obtained during the last week of July and first fortnight of August, attached to sea-

weed, in depths of from IS to 37 meters off Port Erin.

A letter from Sir William Herdman (written probably about 1922) gives details of

the occurrence of Antedon bifida in the vicinity of the Port Erin Biological Station.

He writes that it is found off the rockj^ coast outside the breakwater at the southern

side of the entrance to Port Erin Bay, frequentlj^ (occasionally in fair abundance) off

Bay Fine, just south of Port Erin Bay, and in great abundance off the northern rocky

coast of the Calf of Man on a rough bottom in from 18 to 36 meters. On occa-

558-622—67 15
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sions here the dredge has come up with the net covered both inside iuid out with hun-

dreds of Antedons and their broken remains. They have also been obtained in large

numbers from tlie crab and lobster pots ("creels") which the fisliermen set in about 18

meters o(T the rocky coast of Bradda Head at the northern side of the entrance to

Port Erin Bay. The locality nearest the Biological Station at which the species has

actually been dredged (Station CO) is 600 feet west of the breakwater and 850 feet

northwest of the Castles.

The feather star was found to be abundant near Rhoscolyn Beacon (Herdman,

1891), and was dredged in large numbers off Cemmaes Bay on the north coast of

Anglesca during the Hyena e.x'pedition of 1886 (Chadwick, 1889, 1907).

At Milford Haven it is recorded as very common (Adams, 1800).

In Ireland it is recorded as abundant on the Dubhn coast (Forbes, 1841 on the au-

thority of Mr. R. Ball) and off Ireland's Eye (Wm. Thompson, 1856), and very abundant

in Dublin Bay in the channel between Dalkey Island and the mainland (Hassall, 1842)

and close to shore under the Martello Tower on Dalkey Island (Haddon, 1886). It

is also abundant at the southern entrance to BalljTiakill Harbour (Kemp, 1905) and

in QucenstowTi harbor (J. V. Thompson, 1827). It is given as scarce at Greystones,

County Wicklow (Haddon, 1886; Macintosh, 1884) and quite rare at the Skerries,

County Dubhn (Colgan, 1905).

In the Scilly Islands Mr. Lewes (1860) found it at St. Mary's Island on Laminaria

roots, and Mr. Rupert Vallentin (1904) found one at the same place in a tide pool; it

also is known from White Island (A. H. Clark, 1912).

Mr. Vallentin says (1S9S) that when he first commenced dredging in Falmouth

Harbour, Cornwall, this was one of the commonest forms to be met with in the deep

water, but since then they have steadily decreased in numbers and one can scarcely

now obtain a single specimen where in previous years they were so numerous.

In the 1870's a very interesting discussion took place regarding the abundance of

the rosy feather star in the vicinity of Torbay.

The Birmingham Natural History and Microscopical Society went on a marine

excursion to that district, and the president of the Society, Mr. W. R. Hughes, who
reported upon the results of the excursion, wrote (October 2, 1873) that during the

week beginning September 1, 1873, bj' far the most noteworthy capture was the feath-

er star, two individuals of which were taken in the larval pedunculate condition at-

tached near the base of a frond of Laminaria which was torn off by the dredge, and

that five j'oung in a free condition, the largest about an inch across, were also taken.

They were captured in the vicinity of Torbay on Thiirsday, September 5, 1873, at a

depth of 22 meters on a limestone bottom, the bottom temperature registering 15.0° C.

A subsequent haul on the following day (September 6) in the same locality brought up
tlu-ee adults.

Three years later (October 12, 1876) Major Fred. II. Lang took exception to the

idea that the feather star was rare about Torbay, and said that during the preceding

month Mr. Arthur Roope Hunt and himself, dredging in Torbay in Mr. Hunt's handy
little sailing vessel, had taken comatulids not by twos and threes but in the greatest

abundance. In one haul off Berry Head there were certainly more than a hundred
adults. On this occasion the dredge was brought on board crammed full of the com-
moner Ophiothrixfragilis (Abildgaard) of which there must have been many thousands,
the comatulids forming only a small percentage. This haul was in about 22 meters on a
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very rocky bottom. They met with fairly similar results close to the Thatcher Rock.

Major Lang remarks that it is evident the habitat of this species is strictly circumscribed,

in comparatively deep water and among rocks. They never took a single specimen

from sandy or shelly bottom.

On examining the few pieces of seaweed and zoophytes brought up at the same time

they were found to be covered with the young pentacrinoids which were principally

attached to Bugula and Cellaria. As he wrote, Major Lang had before him a small

bottle of alcohol and water in which was a little spray of the latter about two inches in

height to which were attached at least 70 specimens in every stage of development from

the calcareous bud with its zoophyte-like tentacles to the perfect, but stalked, form;

and on a single microscopical glass slide and cell he has mounted as many as a dozen

specimens all growing on the same small piece of weed.

He observes that it is generally stated that both Antedon and Ophiothrix on leaving

their native element break themselves into pieces, but his experience does not bear this

out. It is true that, as they crawled about the deck in their own peculiar fashion, the

Ophiothrix, especially, left an occasional arm behind, but as a rule he could take either

of them up in the palm of his hand without their exhibiting any suicidal propensities.

Presuming on this fact, he put about a hundred of the two sorts into a sponge bag; but

this was aslving too much of them, for on reaching home and emptying them out, he

found that both feather stars and brittle stars had converted themselves into a mass of

mincemeat, and it would have been difficult to find a single portion of an arm a quarter of

an inch long.

To this Mr. Hughes replied (November 2, 1S76) that the commimication from Major

Lang as to the abundant capture of the rosy feather star in Torbay by himself and Mr.

Hunt with the dredge was a valuable contribution to the study of the question of the

appearance and disappearance in certain localities of certain marine animals, respecting

which we knew so little. It was especially interesting to the Birmingham Natural

History and Microscopical Society, and as president of the Society and reporter during

the marine excursion to Teignmouth in 1873 he read it with very great surprise and

pleasure. His knowledge of the locality had extended over a period of about thirteen

years, and during that time he had on several occasions dredged the ground mentioned

by Major Lang, yet never once succeeded in taking an adult specimen, much less the

more interesting pentacrinoid. He had not, however, dredged there since the marine

excursion. He said that Mr. Gosse, whose experience was very large and who resided in

the neighborhood, to whom he showed the mounted specimens, had never before seen

the animal in that form, nor was there anj' mention made of the adult animal in any of

his descriptive works except in "A Year at the Shore," where, on p. 1S2, he stated "We
sometimes but very rarely find on this coast a very lovely form of this class of

animals . . . Comatula rosacea, a fine specimen of which, taken by myself in a little

cove near Torquay, I have dehneated." This was written in 1864. In the previous

year Professor Allman had dredged in the same locality and comnmnicated to the Royal

Societyof Edinburghapaper based upon a single specimen which he took on the occasion.

Mr. Hughes said that it was a most remarkable circumstance, therefore, that in the

space of about three years the species should have become numerous to the extent

alluded to by Major Lang, more than a hundred being taken in one haul of the dredge,

and in conclusion remarked that the marine natm-alist who year by year found his

favorite specimens disappearing on many parts of the coast would derive some con-
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solution from Major Lang's comraunicalion as a set-off to disappoinlnu-nts elsewhere.

Taking exception both to Mr. Hughes' view of the supposed increase in abundance

of this species and to Major Lang's statement that it is confined to comparatively deep

water, where it lives among rocks, Mr. Thomas R. R. Stebbing, commented (Novem-

ber 16, 1876) on what he characterized as one or two rather hasty conclusions in these

letters upon the rosy feather star. He wTote that although Major Lang argued from

his experience in Torbay that its habitat is strictly defined as comparatively deep water

and among rocks, he himself had taken it during the previous year in Salcombe Estuary,

in shallow water, and not among rocks, but among the Zostera marina (eel-grass) to

wiiich numbers of the young stalked form were sticking. The well-known marine zoolo-

gist, Mr. Hincks, he said, told hun that he had taken both the adult and the stalked

forms in great abundance in the same locality more than twenty years earlier. The

rapid increase in abundance of this animal since 1873 assumed by Mr. Hughes, said Mr.

Stebbing, was imaginary, for dredgings in the two previous years had yielded the adult

form by bucketsful from the neighborhood of the Thatcher Rock.

At the same time (November 16, 1876) Mr. Himt, who had accompanied Major

Lang on his dredging excursions, wrote that he did not think Antedon had been more

abundant than usual during the j'^ear in that locality. An entry in an old notebook

reminded him that a chance haid near the Thatcher Rock on July 11, 1871, brought up

"plenty of feather stars," and since then, during the sLx years he had dredged in Torbay,

Antedon had been a very ordinary capture while dredging for other objects of interest.

He said that the haul under Berry Head on Jidy 25 alluded to by Major Lang was

undoubtedly an unusually prolific one, but had it not been for the fortunate discovery

by Major Lang of tlie pedunculate form the mere occurrence of an abundance of the

adult feather stai-s would have made no impression on his mind and no notice would

have been taken of it. Remembering that the Birmingham Natural History So-

ciety had taken the young, he mentioned the fact to Major Lang, adding that he had

never seen them himself. Next morning he was gratified to hear from Lang that an

examination at leisure of the proceeds of the haul had revealed them in quantity. This

successful result induced Hunt to revisit the spot near the Thatcher after an interval

of six years, and there, as he fuUy expected, Antedon, both adults and unmature, was
abundant. With this experience to guide him he later tried a third localitj' where,

though the adults were less nmnerous, the stallved young, and every stage of growth up
to about an inch in diameter, appeared to him to be even more numerous than at Berry

Head or the Thatcher.

Mr. Walter Garstang (1892, 1894) mentions the rosy feather star as a constant

element in the invertebrate fauna of Pljonouth, and IVIr. Stephen Pace (1904) has

summarized the records brought together by the various investigators connected with

the Marine Biological Association.

In the Plymouth district this species is extremely abundant in certain small areas,

but is practically restricted to these.

The deepest part of Millbay Channel, which forms a deep pit or hole (Millbay
Pit), is remarkable for the abundance of feather stars, the dredge often coming up half-

fuU of them (S. Pace; R. A. Todd). It is occasionally found on Asia Shoal (R. A. Todd;
S. Pace), and occurs on Mallard Shoal (G. C. Bourne, J. T. Cunningham, S. Pace) and
inside the Bridge (S. Pace). It is occasional on Mewstone Ledge, in IS to 27 meters (S.

Pace; R. A. Todd), but has not been recorded from outside the Mewstone Ledge (Craw-
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shay, 1912). Several specimens were taken frona the bottom of a coal Inilk in the

Cattewater, off Turnchapel (A. J. Smith; S. Pace). Calderwood (1SS9) reported it as

abundant off the Mallard Buoy, and Mason (1876) found it abundant between "Mount
St. Edgecumbe and Dukes Island" (presumably Mount Edgecumbe and Drake's

Island) in June 1S76, on a rocky bottom in about 18 meters.

In a letter to me Dr. J. H. Orton \vrotc that on the gates of the Great Western

docks at MUlbay at depths of only a few meters below low water mark this species

occurs in great abundance, and it is occasionally found on the piles of the western wharf,

Millbay docks. Young individuals occur seasonally on the under surface of rafts, and

in several seasons attained an arm length (measured from the attachment of the disk)

of from 30 to 42 mm.
Among the Channel Islands this species is fairly common (Koehler, 1885) or

even abundant (Hornell, 1895; Sharp, 1908) in deep water whence it is brought up

by fishermen (Koehler, 1885). It has been recorded from Jersey (Koehler, 1885;

Hornell, 1895), from Bordeaux and Castle Cornet, Guernsey (Sharp, 1908), and from

Herm at the low tide mark (A. H. Clark, 1913).

On the Atlantic coast of France, says Professor Rene Koehler (1921), this species

is found at low tide among the algae and beneath rocks.

It is recorded as abundant at Pont du CoU, in Picardy (Parkes, 1891), and it

is common in the large pools in the rocks at Men Cren (Th. Barrois, 1882).

A detailed account of its occurrence about Roscoff, as described by Professor

H. de Lacaze-Duthiers has already been given (part 2, pp. 599-601). In 1872 Pro-

fessor E. Perrier found that the feather stars inhabited the whole region before lie

Vert, between that island and the lie de Bas, both to the east and to the west. On
the east they literally covered the bases of the seaweeds. That year he found them

to the west, though somewhat less abundantly, a httle to the left and almost opposite

the black buoy of Per-Roch. In two tides he was able to obtain here nearl}^ 300,

without counting a quantity of young in all stages of development, including the

youngest pentacrinoids. Only immediately below the Himanthalia lorea zone are

they very abundant, attached to the large algae or to the brown and curled Fucxls

which abounds at their bases. At Roscoff there is great variation in the numoei-s

of this species from year to year (Gravier).

In northern Portugal, Nobre (1903) says that it occurs at Povoa de Varzim,

where it is brought up on the fishermen's nets. It is common between IS and 37

meters at Le^a da Palmeu-a, and was also found at 55 meters. Some years previously

he took a specimen on one of the quays at Leixoes.

In the vicinity of Lisbon, Dr. R. Greeff (1882) found this species repeatedly at

the bathing establishment opposite the Caes de Jodre among the tufts of hydroids

and polyzoans encrusting the piling. He also found it in the Tejo under the Torre

da Belem, at ebb tide, under stones at tide level. It is rare below the cliffs of the

Portinho.

[Note by A.M.C] In the thirty or more years since this account was wTitten,

Antedon bifida has been recorded from many localities within the already known range,

notable among them being Bassindale's from the island of Skonier, off the Pembroke-

shu-e coast; Williams' from Strangford Lough m northeast Ireland; Cherbonnier's from

the vicinity of the Roscoff Marine station, and those of Nobre and Elias da Costa from

Portugal.
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Througliout its range the rosy feather star is preeminently an inhabitant of rugged

and rocky shores and of rough, hard and rocky bottoms, where it lives attached to

seaweed, polyzoans, iiydroids, sponges, etc., or even to the rocks themselves. At

Cork it has been found clinging in numbers to stones below the low tide mark (Paddy

from Cork, 1S95).

In deep water, in from 37 to 90 meters and beyond, where the wave action is

less strong than along the shores, it is more generally distributed, though usually

less abundant than in favorable localities in shallow water. While rocky regions

still remain the favorite habitat, a considerable variety of bottom is frequented. Here

it has been recorded from gravel (Forbes, 1851, Herdman, 1895), sand and gravel,

sand and stones, stones and shells, broken barnacles and serpulae, fine mud (Forbes,

1851), and clinging to nullipores (Herdman, 1895). It has once been reported from

mud in 5 to 11 meters (Forbes, 1851).

Habits, e<c.—During a visit to Roscoff, Dr. F. A. Bather made a series of careful

observations on the habits and reactions of tliis species.

He says that, while swimming has been observed in both endocyclic and exocycHc

comatulids kept in an aquarium, these animals as a rule remain attached by their cirri

to rocks, to the bottom ooze, to seaweeds, or to other marine animals. In this posi-

tion the arms are outspread, and the small branches or pinnules that line their sides are

kept slightly waving. If the water be ruffled, tlie first impulse of the crinoid is to flat-

ten its arms out suddenly and to hold on to the rock or other object with its pinnules.

The pinnules of an Antedon can be bent in anj' direction, those near the extremity of

the arm being especially active. If its extremity be touched by any irritating sub-

stance, the arm is erected at right angles to the upper surface of the animal and so

removed from the other arms, while the pinnules move somewhat hke the legs of a fly

that is cleaning itself. If, however, this proves ineffectual, the arm bends over towards

another on the opposite side, the pinnules of which then assist in the operation. The
pinnules move in this manner to rid the arm of sizeable fragments of foreign matter;

but the hooks at the end of the pinnules can catch and retain minute fragments which,

as thej' decay, attract animalculae and so furnish food for the animal. If a stimulus

be applied to any point on the under siu'face of the animal, the arms on the side from
which it comes are simultaneously and forcibly pressed down, apparently to create a

current that will wash away the irritant. An arm, if it be cut off, wiU continue to

move for a short time. The crinoid, however, flattens its remaining arms, and remains
immovable for half a minute, then slowly crawls in a du-ection away from the wound.

Antedon does not appear to like the light, and if placed on the surface of a stone
in a glass vessel, always prefers to crawl to the under side, where it remams fixed by
its cirri. If, however, a strong hght be reflected on to the under side of the stone while

the top is kept dark, the animal wnll crawl back to the top. It is by crawling that the

crinoid usually moves from place to place. The arms on the side towards which it

intends to move are stretched out; the pinnules are curved back towards the body,
Uke so many gra])pling hooks; and the arms are then curved up in S-fashion, thus
dragging the animal along. Meanwhile the arms of the opposite side move in the con-
verse way, and their pinnules are directed away from the body so that they push in-

stead of pull. Xicols (1960) made a fine study of the histology of the tube feet and
their role in feeding behavior.



PART 5 A MONOGRAPH OF THE EXISTING CRtNOIDS 217

Occurrence of the pentacrinoid young.-—-As yet the pentacrinoid young of the rosy

feather star have only been reported from a portion of the locahties from which the

adults are knowm.

They are recorded from the Orlaieys (Busch, 1851); the east coast of Ireland

(Forbes, 1841); Belfast (Sars, 1868); Dublin Bay and off Ireland's Eye (Forbes, 1841,

on information from Messrs. R. Ball and Wm. Thompson) ; Cove of Cork (J. V. Thomp-
son, 1827) ; Firth of Clyde (Sars, 1868) ; off the north end of the Little Cumbrac, 9-18

meters (Grieve, 1868) ; Millport (Dendy, 1880) ; Lamlash Bay, Arran (Wyville Thom-
son, 1865; W. B. Carpenter, 1866; Herdman, 1884); off Port Erin, Isle of Man, in 18-

37 meters (Herdman, 1881, 1886); near Rhoscolyn beacon (Herdman, 1891); Ilfra-

combe (W. B. Carpenter, 1866) ; Cornwall (Peach, 1864) ; Torbay, 22 meters (Hughes,

1873) ; off Berry Head, about 22 meters (Lang, 1877; Hunt, 1876) ; near Thatcher Rock
(Hunt, 1876); Petit Tor, 7 meters (Allman, 1863, 1864); Salcombe estuary, in shallow

water (Stebbing, 1876); Plymouth (Garstang, 1894; Pace, 1904); Jersey (Hornell,

1895; Sharp, 1908); and Roscoff (Lacaze-Duthiers, 1869, 1870; Perrier, 1873, 1886;

Pruvot, 1897).

In the Orkneys Busch (1851) first found the larvae in the last days of July, and

at Cork J. V. Thompson (1835) found the eggs first in July.

Mr. Elmhirst has written me that at Millport the gonads are ripe in June and July,

and the pentacrinoid stage occm's in August, September, and October. In these three

months young are found with an arm length of from 13 to 25 mm.; in December and

January the arm length is about 38 mm., in March 50 mm. and in May 75 mm., the

indi\Hduals becoming mature 100-mm. specimens in the summer.

At Millport Dendy (1886) found that the height of the breeding season appeared

to be in July, and at Lamlash Bay Sir Wyvalle Thomson (1865) found that the spa\Tn-

ing season commences at the end of May or the beginning of June.

The best idea of the occurrence of pentacrinoids in Lamlash Bay is gained from

the follo\ving observations by Sir Wilham Herdman and Dr. W. B. Carpenter.

Herdman wrote (1SS4) that he was somewhat surprised in the summer of 1884

at finding /IntefZon. bifida in the pentacrinoid stage readilj' obtainable in LanJash Bay

up to the end of September. The adults are abundant here, and young specimens

in the pentacrinoid stage are common on Laminaria in the earher part of the summer;

but he had always found the pentacrinoids rare or absent during August, and certainly

never before found one in September. He found that Su- Wy\alle Thomson stated

that the ova are mature toward the end of May or the beginning of June, and that,

although the time spent in the larval stages may be to a certain extent shortened or

prolonged by surrounding conditions, the disengagement from the stalk constantly

occurs between the middle of August and the middle of September. From this one

would not expect to find any specimens in the pentacrinoid stage after the middle of

September. In 1884, however, while dredging chiefly in the southern part of the bay

near King's Cross Point, he obtained young stalked Antedons nearly every day between

September 15 and 25. He generally got one, two, or three specimens in a forenoon's

dredging (usually four or five hauls of the dredge). On September 27, the last day

he dredged, he found on some Fucus brought up from 11 to 13 meters at the south

entrance to the bay upwards of twenty specimens of pentacrinoids of all sizes from

3 up to 10 mm. in length of stalk. The last were evidently just ready to be set free,

and in fact several of them became disengaged from their stalks while he was watching
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them ill a glass dish during the afternoon. The smaller specimens obtained that day

were, from their structure, evidently very much younger and could not have become

free for a considerable time.

In compUance with Sir William's request, Professor Carpenter stated that his

experience, acquired during seven years' consecutive dredging in Lamlash Bay (1855-

1861) was in entire accordance with his own. Although the most active period of

reproduction is undoubtedly (as given by Sir Wyville Thomson) the early part of the

summer, so that the pontacrinoids which spring from the ova then matured and fer-

tilized are ready to drop off their stems in the succeeding autumn, yet he never failed

to obtain pentacrinoids in all stages, as well as adidts still "in fruit" throughout the

months of August and September.

A peculiarity of the occurrence of the rosy feather star on the Manx coast is the

raritj' in that region of the pentacrinoid young. In 1839 Forbes wrote that the adults

were not rare here, but that he had never found the pentacrinoids, though they are

abundant on the opposite shores of Ireland. Sir William Herdman (1886) once dredged

pentacrinoids off Port Erin in 18 to 37 meters during the fu-st week in July and the

first fortnight in August, and this appears to be the only record. Dming the prepa-

ration of his memoir on Antedon (1907) Mr. Chadwick was obhged to get his larval

material from Naples. He states that sexual maturity occurs in the months of May
and June around the Isle of Man, the time differing a little according to geographical

position ; but he was never able to secure pentacrinoids.

The mooring for Sir WilHam's yacht at Port Erin was inside the breakwater and
distant about 350 feet from it. He wrote to me saying that, in the periodical clearing

of the thick mooring rope from the growth of Laminaria and other coarse seaweeds,

pentacrinoids were several times found attached to the Laminaria fronds.

At Torbay they have been recorded from 22 meters on September 5 (Hughes, 1873),

and from Berry Head in 22 meters on July 25 (Lang, 1877; Hunt, 1877).

At Plymouth pentacrinoids have been found in February (A. J. Smith), Jxdy
(R. A. Todd; S. Pace), August, abundant at all stages (E. W. L. Holt), September
(W. Garstang, 1894) and October (W. Garstang, 1894), while the ovaries were found
to contain ova in October (T. V. Hodgson).

Dr. J. H. Orton informed me that at Plymouth the barrel-shaped larvae may occur
from about July to about November. He also stated that the animals produce larvae
at the age of 14 months when the arm length is 67 mm. measured from the attachment
of the disk.

At Jersey, Hornell (1895) found the pentacrinoids m summer, but the months were
not recorded.

At Roscoff pentacrinoids can only be found with certainty in the summer months;
they become less common in September, and do not occur in October, at least along
the shore (Lacaze-Duthiers, 1870). Their local distribution in tliis region has already
been mentioned (part 2, p. 601).

The nature of the objects to which the pentacrinoid young attach themselves,
as noticed by W. B. Carpenter (1866), varies with the locality. Brady (1863) remarked
that they alwaj-s occur on zoophytes or seaweeds, never on stones or shells, and the
exceptions to this statement have been found to be very few. Astonished at the
hmited range of the objects upon which he found the pentacrinoids, J. V. Thompson
(1835) suspected that the adult was gifted with the power of placing them in appro-
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priate situations, as otherwise they would be found iiidisciiiainatcly on sucli objects

as fuci, shells, or stones.

Off Ireland's Eye the pentacrinoids are always found growing on Delesseria san-

guinea (Forbes, 1841, on the authority of Messrs. R. Ball and Wni. Thompson). In

the Bay of Cork they are found attached to the various species of Sertularia and Flus-

tracea, which occur in the deeper parts of the harbor of Queenstown, in 13 to 18 meters

(J. V. Thompson, 1827).

In Lamlash Bay, Professor Carpenter (1866) never found them affixed to anything

else than the fronds of Laminaria, to which the adults habitually cling, or to Polyzoa

or Spirorbes gi-owing on these. Herdman (1904) also noted that here the young occur

on Laminana, and on Fu^us, and Grieve (1868) found them on Laminaria off the Little

Cumbrae.

Sii- Wyville Thomson, however, found clusters of pentacrinoids attached to the

inner surface of a dead valve of Alodiola modiolus.

At Port Erin the pentacrinoids attach themselves to seaweeds (Herdman, 1886),

chiefly Laminaria fronds (Herdman, 1881). But at Ilfracombe, where Laminaria is

much less abmidant, and the polyzoan Cellaria grows in great luxuriance in the habitat

of Antedon, they are found adherent to its stony polyzoary (W. B. Carpenter, 1866).

Mr. Peach (1864) frequently met with the pentacrinoids when he lived in Cornwall.

In 1844, as he found on referring to his diary, he noticed many moored on the stones

used to sink the crab-pots, and also on the rods of which the pots were made.

At Torbay, Mr. Hughes (1873) found them attached to a Laminaria frond, while

Major Lang (1877) found them in abundance on seaweeds and zoophytes, principally

on Bugula and Cellaria; he says that there were at least 70 on a zoophyte 2 inches long.

In the Salcombe estuary Mr. Stebbing (1877) found them on eel-grass {Zostera

maiina)

.

At Plymouth the pentacrinoids occur chiefly on Cellaria (E. W. L. Holt, in Pace,

1904).

At Roscoff pentacrinoids seem to choose a greater variety of objects for attach-

ment than anywhere in the British Isles, for Perrier (1873) found them growing either

on the pinnules of the mother, or on various submerged objects such as Laminaria

and other algae, the polyps of polyzoans or of hydroids, annelid tubes, etc.

Whenever found, pentacrinoids are usually abundant. Lacaze-Duthiers (1869,

1870), Lang (1877), Hunt (1877) and others have especially noted this, indeed the fact

has been frequently remarked by many naturalists from J. V. Thompson (1827) and

Forbes (1841) onward. J. V. Thompson \vrote that the great abundance of comatulids

in the places they inhabit is not to be wondered at when we are aware how exceedingly

prohfic they are; thus each arm may be estimated to bear 30 fruitful ovaries, each

producing about 100 ova, and as there are 10 arms, this gives 30,000 as the amount of

ova produced by a single individual.

Grieve (1868) mentions a Laminaria frond brought up from 9 to 18 meters off

Little Cumbrae being thickly covered with pentacrinoids, and W. B. Carpenter (1866)

states that they are generally scattered over the surfaces of these so as not to be in any

near proximity to each other.

But sometimes (W. B. Carpenter, 1866) there is found a group of several pentacri-

noids very close together so as to present in one view all the stages in development

represented on plate 33, part 2. He had in his possession one sample in which more

556-622—67 16
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limn 70 pcntacrinoids, all nearly in the same stage of development, were attached to the

surface of a patch of Memhranipora that was encrusting a frond of Laminaria; and in

another, wliicli he owed to the Idndncss of Sir Wyville Thomson, 35 pcntacrinoids in

the prcbrachial stage were so closely clustered together that the discoidal bases of then-

stems had come into mutual contact and had acquired a polygonal form. This was

bred in an aquarium, and tlie circumstances under which it was formed are thus de-

scribed. An early embryo when losing its power of locomotion was frequently seen

floatmg in such a manner that its incipient discoidal base spread itself out, often in a

stellate form, on the surface of the water, while the stem and body of the rudimentary

pentacrinoid hung downward from this; and it sometimes happened that by the ap-

proximation of a number of individuals in the same condition the stellate extensions of

the disks became mutually adherent. Similar clusters were found by Sir Wyville

attached to the inner surface of a dead valve of Modiola modiolus.

History.—The main features of the history of this species from the systematic and

from the anatomical viewpoint have already been given (part 1, pp. 21-58, 118-125).

First recorded from Penzance in Cornwall by LIhuyd in 1699, it was next reported

from the western coast of Scotland by Pennant in 1777, and later from Milford Haven by

Adams in 1800.

It was first noticed on the French coast at Havre bj- de Freminville in 1811, and

ten j^ears later was again recorded from Milford Haven by J. S. Miller, who was unaware

of the previous notice of its occurrence there.

J. V. Thompson's description in 1827 of the pentacrinoid young, which at the time

be did not recognize as such, based upon specimens from Queenstown ("Cove of Cork"),

was the first record for Ireland. Soon after this, in 1834, J. E. Gray described from the

coast of Kent an entirely new type of echinoderm which subsequently proved to be

merelj' a detached centrodorsal. The announcement, made by J. V. Thompson in

1835, of the discovery that the Pentacrinvs evropaeus found at Queenstown was merely

the young of this species was accompanied by an interesting account of its occurrence

and habits.

The use of the dredge in zoological investigations, begun by O. F. Miiller in 1799,

was introduced into England by Prof. Edward Forbes in 1831. This implement opened

up entirely new fields of work, and shed an entirely new light on the whole subject of

marine biologj'. For twenty years Professor Forbes worked along the west coast of

England and Scotland, among the Hebrides, on the east coast of Ireland, and m the

Shetlands, and even extended his operations as far as Nonvay and the Cyclades. This

work of Forbes was the inception of the intensive study of the distribution of marine

animals, and was the starting point for the whole science of biological oceanography,

at least as concerns bottom-living animals. The results obtained by Forbes and his

friend Dr. John Goodsir on a diedging trip to the Shetlands in 1839 were so interestmg,

and were so well presented by Forbes, that a committee for researches with the dredge,

with a view to the investigation of the marine zoology of Great Britain, was formed by
the British Association, including Messrs. Forbes, J. E. Gray, John Goodsir, William
Thompson, and Robert Ball, and a grant of £60 was set aside for its use.

As a result of his studies, published in a long series of contributions (1831, 1835,

1839, 1841, 1844, and 1851), of which the most noteworthy in this connection are his

"History of British Starfishes" (1841) and the detailed summary of his results (1851),



PART 5 A MONOGRAPH OF THE EXISTING CRINOIDS 221

Forbes detcrniined the main features of the distribution of the rosy featlier star about

the coasts of the Irish Sea aud northward to the Shetlands.

During this period Forl)es' work in England was supplemented by that of Messrs.

William Thompson and Robert Ball on tlie opposite shores of Ireland. Forbes related

that when dredging m Dublin Bay in August 1840, in company with these two gentle-

men, numbers of pentacrinoids were found more advanced than any seen before, so

advanced, in fact, that they saw the creature drop from its stem and swim about, a

true comatulid. William Thompson published a note on the occurrence of this species in

Ireland in 1844, and a list of localities, with notes, in 1856.

As a residt of this work, the British Association in 1857 appointed a committee to

investigate the marine zoology of the southern and western coasts of Ireland. The
intention was to draw up a report upon the marine fauna of Ireland which should be

entitled to serve as a second part to that by Professor Forbes on the British marine

fauna. In 1859 Dr. E. Perceval Wright and Prof. J. Reay Greene published a preliminary

report in which the presence of the rosy feather star in each of five districts was in-

dicated, but no detailed report ever appeared.

During tliis period of intensive faunal work, inspired and to a large extent personally

carried out by Edward Forbes, others were not idle. Hassall (1842) published notes on

some very young specimens which he dredged in Dublin Bay, J. PI Gray (1848) first

recorded the species from Plymouth Sound, Busch (1849, 1851) investigated the very

early stages and as a residt of his search for material added some new localities to its

known range, AlacAndrew (1851) recorded it from Vigo Bay (and A. mediterranea

from Malaga), Gordon (1852) reported it from the stomach of a fish in the Moray
Firth, Lewes (1860) found it at the Scilly Isles, and Su- John Dalyell (1851) and Mr.

Edmund Gosse (1853, 1855, 1865) fu-st introduced it to other than professional

naturalists.

While the waters abouttheBritishlsleswere being so thoroughlystudied by Professor

Forbes and his colleagues and contemporaries, it happened that the microscope was

being vastly improved and increased in power, largely through the work of Messrs.

Ross, Pavell and James Smith, along lines suggested by Mr. J. J. Lister. It is therefore

easy to see why it was tiiat in the decade between 1860 and 1870 the outstanding work

on Antedon bifida should have been centered upon the embryology and development.

The epoch-making and classical contributions of Professor George Allman (1863,

1864), Sir C. Wyville Thomson (1863, 1864, 1865), Dr. William B. Carpenter (1865,

1866, and continued into the next decade) and Prof. Michael Sars (1868) laid the founda-

tion for all our modern knowledge of the early stages of this animal, and such a firm

foundation that their work never has been revised or repeated, at least in its essential

features.

So rapidly had facts been accumulated in the preceding years that the need for

the presentation of the data in accessible form was keenly felt. Brady (1863) and Sir

Wyvdle Thomson (1864) pubUshed popular accounts of the rosy feather star, the Rev.

A. M. Norman (1865) presented a more technical account, bringing out some features

hitherto overlooked, and Dr. W. B. Carpenter in his memoir on the later developmental

stages (1866) gave a detailed history of it in a memoir which is really remarkable for

its completeness and its accuracy.

While the main interest in this decade centered about the early stages, dredging

operations were by no means neglected. Thomson, Brady, Carpenter and Norman all
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usrti tliis nictliocl of collecting, all adding new localities to the known range and the first

throe also copious notes on its habits. Mr. C. W. Peach (,1864) gave instances of its

occurrence in northeastern Scotland, Dr. John Grieve (1808) published an account of

its occurrence in the Clyde, and Mcintosh found it at North Uist, in the outer Hebrides

(1SG6). On the French coast it was reported from Charente-Inferieure by Beltramieux

(1864) and from Roscoff by Prof. H. de Lacaze-Duthiers (1869).

The decade beginning in 1868 saw the extension into deep water, with the assistance

of ocean-going steamers, of the dredging operations begun by Edward Forbes in 1831

and by Michael Sars in 1835. Due mainly to the energy and enthusiasm of Sir Wyville

Thomson and Dr. W. B. Carpenter, the British government, through the influence of

the Royal Society, was induced to place at the disposal of a committee of scientific

experts, for the purpose of exploring the deep sea, first the small surveying steamer

Lightninfj in 1868, and in 1869 and 1870 the more efficient steamer Porcupine. These

expeditions did little, however, to add to the knowledge of this particular species; such

information as was gained was published bj^ Wyville Thomson (1872) and, in more
detail, by P. H. Carpenter (1884, 1888).

During this decade interest in the anatomy, skeletal structures, and embryology

of tliis form and of the closely related A. mediterranea, which for the most part was
considered identical with it, became general, resulting in a considerable number of

original contributions and some rather acrimonious controversies. The writings of

W. B. Carpenter (1870, 1875, 1876), Baudclot (1872), Perrier (1873), Greeff (1876),

Ludwig (1876, 1877, 1878, 1879), Gotte (1876), and no less than five articles by W. B.

Carpenter's son, P. H. Carpenter (1876, 1877, 1878, 1879), served to throw much light

on hitherto obscure points.

For the region about Ph-mouth the only records were Gray's mention of a specimen
in the British Museum and the notices of Allman and Gosse, both of whom looked upon
the rosy feather star as rare in that locality. This view again being expressed by Mr.
W. R. Hughes (1873), a flood of evidence tending to show that it was in reahty abundant,
at least locally, was immediately unloosed (Lang, 1876; Hughes, 1876; Stebbing, 1877;
Hunt, 1877; Mason, 1877). Mason (1877) also recorded it again from the Shetlands,
and Mcintosh reported it as absent from St. Andrews in eastern Scotland.

On the French coast its occurrence was still further detailed for the region about
Roscoff by Lacaze-Duthiers (1870, 1872), E. Grube (1872), and Perrier (1873), and for

southwestern France by Fischer (1870). W. B. Carpenter in 1866 had explained in

great detail the nomenclatorial history of this species, including that of the Mediter-
ranean fonn which he considered identical with it. Some of the points involved were
further discussed by his son (1877), Pascoe (1877) and Stebbing (1877), while in 1879
P. H. Carpenter treated exhaustively the nomenclature of all the comatulids. The
relationships of this species were also explained by him (1877, 1879).

The curious myzostome parasites, alwaj-s associated with crinoids and almost
exclusively confined to them, first noticed by J. V. Thompson in 1835, first described by
Leuckart, and independently named by J. Miiller, formed the subject of a comprehensive
monograph by Ludwig von Graft' in 1877.

In the lS80's and 1890's the outstanding feature of biological investigation was
the concentration of work at definite localities determined by the estabhshment of
manne biological stations offering superior facilities for intensive distributional
studies and for minute investigations. These biological stations were the natiu-al out-
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growth of summer visits and excm-sious of individuals and societies to seaside places

where the marine flora and fauna could be studied to best advantage. It was in the late

ISSO's and early 1840's that such visits had first become general, and the}' gradually-

tended to concentrate on certain areas.

The general trend all over Europe is well illustrated by the work of Forbes, cover-

ing the coasts of the Irish Sea and northward, which was followed by that of Sir Wyville
Thomson and Dr. W. B. Carpenter, centered mainly on the Isle of Arran, visited year

after year, and the marine excursions of the Birmingham Natm-al History Society

to the Torbay region.

The fh-st of the marine laboratories in Europe was that at Concarneau founded
by Prof. J. J. Coste in 1859. Although the rosy feather star is common there (Th.

Barrois, 18S2), no important work has ever been done on it, nor has its local distribu-

tion been determined in detail.

In 1866 the movement was begun, largely through the efforts of Professors Bert
and Fischer, which residted in the establislunent of the laboratorj' at Arcachon, Gii'onde,

in 1883. Here again, though the rosy feather star occurs (Fischer, 1889), it has never

been the subject of extended investigations.

The Franco-Prussian war of 1870 occurred just at the time when the movement
for the creation of permanent marine biological stations was at its height, and its de-

moralizing effect on the social structure of the time, not only in France but elsewhere,

served to delay matters for many years. At the outbreak of this war. Prof. Henri de

Lacaze-Duthiers had become greatly interested in the wonderful marine fauna in the

\ncinity of Roscoff, and had prepared a detailed account of the occm-rence of the feather

star in that district. In 1872 he established a temporary station there, which was
converted into a permanent one in 1876 and annexed to the Sorbonne in 1881. At no
biological station has more been done to elucidate the local distribution as well as the

anatomy and development of this species, and the papers based partly or entu-ely upon
material secm-ed there are unusually numerous and important (Lacaze-Duthiers, 1869,

1879; Perrier, 1873, 1884, 1885, 1886, 1889; Joliet, 1886; Cucnot, 1891, 1894; Pruvot,

1897).

Two other French stations have contributed largely to our knowledge of tliis

species, that at Saint Vaast-la-Hougue, near Cherbourg (Cu&ot, 1894; Malard, 1892,

1893), and that at Wimereux (Schaxel, 1911).

In England the 1880's witnessed the establishment of two biological stations which

are of especial importance in connection vnth the history of this species. Just as the

French station at Arcachon was the outcome of the International Exposition of Fish-

eries and Aquiculture held there in 1866, so the laboratory of the Marine Biological

Association at Plymouth was indirectly the outgrowth of the International Fisheries

Exhibition held in London in 1883. Mentioning only those who have published upon
the crinoids, we find in the original provisional council the names of Thomas H. Huxley,

Sir E. Ray Lankester, A. M. Marshall, Adam Sedgwick, W. Percy Sladen, A. M. Nor-

man, and Sir John Murray.

The information on this species resulting from work done at this station since its

formal establishment in 18S7 has been of the greatest importance. The local distri-

bution and the data concerning the breeding season have been worked out in great

detail by Messrs. W. Heape (1888), W. L. Calderwood (1889), Walter Garstang (1892,

1894), J. C. Sumner (1895), R. A. Todd (1897), G. C. Bourne, J. T. Cunningham,
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E. W. L. Holt, A. J. Smith, T. V. Hodgson, and Stephen Pace (Pace, 1904). Besides

this, intensive work on the pigments (MacMunn, 1SS9), the spicules (Woodland, 1907)

and the development of the oocyte (Chubb, 1906) has also been done here.

The other British biological station noteworthy for the output of information re-

garding this species as a result of local studies is that at Port Erin, Isle of Man, origi-

nally under the direction of the Liverpool Marine Biology Committee. This committee,

organized in March 1885 through the cfForts of Professor Sir William A. Herdman of

the University of Liverpool, immediately began a detailed study of the fauna and flora

of the region. A station was opened on PufTm Island, a small island off the north

coast of Anglesea, which served as a base of operations for five years. Then, in 1892,

the first station at Port Erin was established, to be superseded by the present station

at the same place in 1902.

Known from the Isle of Man since 1831 (Forbes, 1831, 1835), the local distribution

of feather stare in this region was worked out in great detail by Professor Herdman

(1881, 1884, 1880, 1889, 1890, 1891, 1893, 1894, 1895, 1896, 1901, 1902, 1906) and by

Mr. Herbert C. Chadwick (1889, 1907).

The investigations of Forbes, and especially those of his successors Sir Wyville

Thomson and Dr. W. B. Carpenter, supplemented by the records of Dr. John Grieve

and others, had indicated that the rosy feather star was unusually abundant in the Clyde

region. Here lived Dr. David Robertson, the "Cumbrae naturalist," knovm for many
years as a student and collector of the marine life on the shores of his island home.

Sir John Murray, who had served on the Challenger expedition, became actively inter-

ested in the region in 1884, and in collaboration with Dr. Robertson and Dr. H. R. Mill

prosecuted biological investigations for several years, using two small boats, the Medusa

and the Ark.

The enthusiastic work of these men soon attracted attention, and finally resulted

in the establishment in 1897 of the Millport station on land secured for a merely nominal

rental from the Marquess of Bute. In addition to giving the use of his land for the

station. Lord Bute did a great deal in other ways to further biological investigation

here. His family name of Stuart is familiar to all American biologists through the

dedication of the genus Stewartia (Ternstroemiaceae) to one of his antecedents.

One of tlie naval officers on the Challenger was Lieut. Lord George Granville

Campbell, a son of the eighth Duke of Argyll. The Duke took a great interest in

various branches of science, and especially in Sir John Murray's work on the Clyde,

and occasionally accompanied him for a cruise when that work took the Medusa to

the neighborliood of Inveraray where he resided.

Information regarding the occmrence of the rosy feather star in this area, pub-
lished when the Millport station was represented by the floating laboratory Ark
(1885-1900), from which the work was carried on, is given by Dendy (1886), Henderson

(1887), Hoyle (1889) and Chopin (1895), while a most excellent summary of its local

distribution, based on the records accimiulated by Sir John Murray and his associates

between 1884 and 1892, was published by Chumley (1918).

From two other Britisii biological stations lias come information regarding the

rosy feather star. For many years Mr. James Hornell maintained a private marine
laboratory in a magnificent location in the island of Jersey (1893), but this was dis-

continued when he took up the fisheries work in Ceylon in 1902. The Dove Marine
Laboratory founded by Prof. Alexander Meek at Cullercoats, near Newcastle, is
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in a most unpromising region so far as this species is concerned
;
yet feather stars were

recorded from there by StoiTow in 1913.

In addition to and apart from the work emanating from the biological stations,

there were in the 1880's more numerous and more important contributions to the

study of the recent crinoids, including many species, both stalked and unstalked, than

have ever appeared in any decade before or since. This decade witnessed the liigh

tide in the interest in these animals, which ebbed appreciably in the 1890's, and

subsequently has fallen to below the level of the decades 1830-1850.

Local dredging operations were carried on in the Moray Firth (Sim, 1886) and

on the coast of Ireland, both in deep (Bell, 1889) and shallow water (Macintosh,

1884; Haddon, and Haddon and Bell, 1886), and the species was reported from the

Channel Islands (Koehler, 1885), and from various localities on the Portuguese coast

(R. Greeff, 1882). Additional information regarding the occurrence of the pen-

tacrinoids at Arran (Herdman, 1884; W. B. Carpenter, 1884) and of the adults in

the Torbay region (Hunt, 1884) appeared.

The systematic status, distribution, anatomy and morphology were discussed

by P. H. Carpenter (1880, 1881, 1883, 1888), the embryology by Balfour (1880),

the homologies of the apical plates by Sladen (1884), and the Myzostome parasites

by von Graff (1884, 1885, 1887).

In the 1890's many new records of occurrence appeared, for the Moray Firth

(W. R. Smith, 1891), the Clyde area (Parkes, 1891; BeU, 1893; Chopin, 1895; T. Scott,

1896), Ireland (Sladen, 1891; Bell, 1893; Paddy from Cork, 1895); Rockall (Sladen,

1897), Anglesey (Herdman, 1891), Wales (Parkes, 1891), Cornwall (Vallentin, 1898),

the region about Plymouth (P. H. Carpenter, 1890; Parkes, 1891), and the English

Channel (Parkes, 1891; Malard, 1892, 1893; and especially Pruvot, 1897).

P. H. Carpenter (1891) announced his final conclusions regarding the systematic

status of the species and its relation to other species, and Prof. F. Jeffrey Bell (1893)

published a monographic account of this form in British waters, adding many new

records based upon material in the British Museum. Various points connected with

the anatomy and the comparative embryology were discussed (Cucnot, 1890, 1891,

1892; MacBride, 1894), and some very interesting parasites (Cuenot, 1891, 1894)

and commensals (Malard, 1892, 1893) were described. The zonal distribution of

the species about Roscoff was worked out by Pruvot (1897).

Since 1900, the rapid multiplication of data in all branches of zoology, the great

improvement in microscopical technique, and the intensive cultivation of new and at-

tractive fields, especially the study of plankton, animal ecology, and various forms

of experimental zoology, have given rise to an ever increasing number of "specialists"

who, in contrast to the old time "naturaUsts," have understandably interested them-

selves along lines in which relatively little work had previously been done. So much

had already been published regarding tliis species, and so widely had it been adver-

tised in textbooks and popular writings that it was only natural that interest in it

should wane and attention should be attracted to other animals hitherto more or less

neglected or misunderstood.

Since 1900, however, very considerable additions to the knowledge of details

of local distribution were made. Storrow (1913) and Meek (1924) recorded it

from Cullercoats, in Northumberland; Simpson (1903) discussed its occuiTence about

Aberdeen; Macintosh (1904) spoke of it in the Clyde, for wliich region Chumley

586-622—66 16
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(1U18) has given ii complete list of all the localities where it had been found bj' Sir

John Murray and his collaborators; Beaumont (1900), Kemp (1905), Colgan (1905),

Farran (1915) and Williams (1954) gave new records for Ireland, while Nichols (190:?)

summarized its distribution on the Irish coasts; Vallentin (1904) recorded it again

from the Scilly Isles, and Todd (1903) added new localities in the Plymouth region

for which area Pace (1904) smiimarized all previous records and gave many new ones,

which are also included in the Plymouth Marine Fauna List (1931). Details of its

occurrence about Guernsey were given by Sharp (1908) and on the Portuguese coast

by Nobre (1903, 1904, 1931, and 1938) and Elias da Costa (1942). The myzostomes

infesting it were mentioned by AEen (1904) and Chadwick (1907).

Comparisons between this and allied species were given by Grieg (1904), who at

the same tmie described the ambulacral deposits, while much new information regarding

the larval stages, including the disco ver^^ of infrabasals, was given by Mortensen (1920).

The outstanding contributions from the cjtological point of view were the mem-
oirs on the o6c.vte bj- Chubb (1906) and Schaxel (1911), and more recently by Vannini

and Urbani (1949 to 1955). The significance of tlie intercostal plates was considered

by Springer (190G), the fixation was described bj' Pcrrier (1902), and excellent popular

accounts were given by Fowler (1912), Koehler (1921 and 1927) and Mortensen (1927).

Detailed accounts of the anatomy and embrjology, as well as other features of the

biology of the species, have been covered in the recent textbooks of Cuenot (1948) and

Hyman (1955) and Nichols (1960) has dealt with the tube feet.

ANTEDON BIFIDA MOKOCCANA (A.H.Clark)*

Figure 1.3,c

[See also vol. 1, pt. 2, figs. 566, 567, p. 298]

Antedon rosaceus (part) Wyville Thomson, Proc. Roy. See. Edinburgh, vol. 7, 1872, p. 765 (many
specimens dredged in the Mediterranean off the coast of Africa by the Porcupine).—Marion,
Ann. Mus. Hist. Nat. Marseille (Zool.), vol. 1, Mem. No. 2, 1883, p. 24 (vicinity of Marseille^

[I do not believe cither of these is moroccana—A.M.C.]
Cnmatula medilerranea (part) Marion, Rev. Sci. Nat., vol. 7, 1878, p. 141 (Algiers; description).

Antedon rosacea (part) P. H. Carpenter, Zool. .A.nz., vol. 4, 1881, p. 521 (Skerki Bank) ["(moroccana—
A.M.C.).—R. Greeff, Zool. Anz., vol. 5, No. 105, 1882, p. 116 (Lanzarote, Canary Is.).—P. H.
Carpenter, Proc. Roy. Soc. Edinburgh, vol. 12, 1884, p. 300 {Porcupine localities) [Imoroccana—
A.M.C.].

—

Carus, Prodromus Faunae mediterraneae, pt. 1, 1884, p. 85 (.-Vlgiers).

—

Perrier,
Nouv. Arch. Mus. Hist. Nat., Paris, ser. 2, vol. 9, 1886, pp. 53, 166, 171 (development and
anatomy; Algiers); M6moire sur I'organisation et la devcloppement de la comatule de la Medi-
tdrran6e, p. 1.—Tn. Rarrois, Rev. Biol. Nord France, vol. 1, No. 1, 1888, p. 32 (listed), p.

33 (common in Azores on rocky bottoms below mean tide level; abundant at Bay of San
Pedro).— (?) Lo Bianco, Mitt. Zool. Stat. Neapel, voL 13, 1899, p. 469 (occurrence at Naples).—
Pallary, Bull. Soc. Hist. Nat. Afrique Nord, vol. 266, 1935, p. 49 (listed).

Comalula (part) Perrier, Compt. Rend. Acad. Sci., vol. 98, 1884, pp. 444-446 (Algiers; develop-
ment); Ann. Mag. nat. Hist., ser. 5, vol. 13, No. 76, 1884, pp. 310-312 (same).

Penlacrinus europaeus (part) Perrier, Nouv. Arch. Mus. Hist. Nat., Paris, ser. 2, vol. 9, 1880, p. 63
(history).

Anledon Simroth, Arch. Naturg., Jahrg. 54, vol. 1, 1889, p. 231 (Punta Delgada, Azores).
Antedon dubeni (not of Bohlsehe, 1866) P. H. Carpenter, Journ. Linn. Soc. (Zool.), vol. 24, 1891,

p. 68 (Madeira; identity).

Antedon bifida (part) A. H. Clark, Proc. U. S. Nat. Mus., vol. 40, 1911, p. 38 (Algiers, Tangier, Mo-

» See also Addenda (p. 838) under 1965.
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rocco, Madeira and the Azores; description of specimens from Tangier and Algiers; notes); Bull.
Mus. Hist. Nat. Paris, No. 4, 1911, p. 256 (coast of Morocco; Algiers; notes).

—

Chapma.\, Ann.
Mag. Nat. Hist., ser. 12, vol. 8, 1955, p. 398 (Azores).—Tortonese, Bull. Stat. Aquic. P6che,
Castiglione, new ser., No. 7, 1955, pp. 203-209 {rnoroccana a synonym; relationship with medi-
terranea and adriatica) ; Ann. Mus. Civ. Stor. Nat. Genova, vol. 68, 1956, p. 182 (part) ; Publ.
Hydrobiol. Res. Inst. Univ. Istanbul, vol. 5, pts. 1, 2, 1960, p. 34 (replaces A. mediterranea ofif

Algeria)

.

Antedon rnoroccana A. H. Clark, in Michaelsen and Hartmeyer, Beitrage zur Kenntnis der Meeres-
fauna Westafrikas, Echinod. II, Crinoidea, 1914, p. 307 (references; Senegal, Goree, Ajaccio,
Messina, Algiers, Tangier, Azores, Madeira and Lanzarote, Canary Is.; possibly specimens from
the Bay of Benzert are this species), p. 312 (represents an extreme type of the genus), p. 315 (in

key), p. 316 (range), p. 317 (hupferi from Goree probably this species; possibly this is only fully

developed hupferi); Unstalked crinoids of the Siboga-Exped., 1918, p. 204 (in key; range).
MoRTEXSE.v, Vid. Medd. Nat. Foren. K0benhavn, vol. 72, 1921, p. 71 (discussion).—A. H.
Clark, The Danish Ingolf-Exped., vol. 4, No. 5, Crinoidea, 1923, p. 41 (range); p. 55 (in key).

—

MoRTENSEN, Bull. Soc. Sci. Nat. Maroc, vol. 5, Nos. 4, 5, 1925, p. 179 (Hsted) ; Handbook of the
echinoderms of the British Isles, 1927, p. 27 (range).

—

Kolosvary, Festschrift fiir Embrik
Strand, vol. 2, 1937, p. 469.

Antedon maroccana A. H. Clark, Die Crinolden der Antarktis, 1915, p. 124 (exhibits same features as
Solanometra antarctica)

, p. 190 (occurrence in the Mediterranean).

—

Koehler, Faune de France,

1, Echinodermes, 1921, p. 194 (in key), p. 197 (differential characters; distribution); Les ^chino-
dermes des mers d'Europe, vol. 2, 1927, p. 123 (in key), p. 125 (references, hardly different specifi-

cally from A. bifida).—Rivera, Bol. Pesc. Madrid, vol. 14, 1929, p. 50 (could be a variety of

bifida).—Tortoxese, Natura, Milano, vol. 24, 1933, pp. 164, 165; Ann. Mus. Civ. Stor. Nat.
Genova, vol. 57, 1935, pp. 223, 264; Atti. Soc. Ital. Sci. Nat., vol. 75, 1936, p. 280; Bull. Stat.

Aquic. Pfiche, Castiglione, new ser.. No. 7, 1955, p. 208 (synonym of bifida).—Cherboxxier,
Bull. Stat. Oceanogr. Salammbo, No. 53, 1956, pp. 7-8 (probably a synonym of bifida).

Antedon mediterranea (not of Lamarck) Ranson in Le Danois, GfRce scientifique et technique des
peches maritimes. Memoires (scrie speciale) No. 3, 1925, pt. 2, Recherches sur les fonds chalu-

table des cotes d'Algerie, pp. 30, 36, 38, p. 54 {Tanche Stas. 812, 820). Also published in the Ann
Stat. Oceanogr. Salammbo, vol. 1, 1925.

—

Pallart, BuU. Soc. Hist. Nat. Afrique Nord, vol. 26,

pt. 2, 1935, pp. 49, 58 (Gulf of Gran).

^Antedon hupferi (non Hartlaub) Mortensex, Bull. Soc. Sci. Nat. Maroc, vol. 5, Nos. 4, 5, 1925, p
183 (Vanneau Stas. 37 and 46, Morocco).

—

Vaxey and Johx, Sci. Res. Voy. Scotia, 1902-04
Crinoidea, 1939, p. 665 (C. Verde Is.).

Antedon bifida var. maroccana Pallary, Bull. Soc. Hist. Nat. Afrique Nord, vol. 26, pt. 2, 1935, p. 58
Antedon diibenii, (part) Gislen, Atlantide Rep., No. 3, 1955, pp. 84-91 {rnoroccana a synonym of dH

benii), pi. 1, fig. 3 (cirri), pi. 2, fig. 7 (pinnules), pi. 3, figs. 10, 11.

Diagnostic features. The outer cirrus segments are strongly compressed laterally,

so that in lateral view the cirri are nearly or quite twace as broad distaUy as pro.ximally;

the longer pro.\imal segments are from half again to tmce as long as the median width,

and the shorter distal segments are as long dorsally as broad proximally.

Description.—Centrodorsal flattened hemispherical to almost discoidal, with a

rather large bare dorsal pole about 3 nmi. in diameter. (Sec p. 235, imder duebeni,

for notes on variation in the relative size of the dorsal pole.)

Cirri XXIV-XXXV, 12-16 (usually 13-15), from 10 to 13 mm. long. In lateral

view the cirri are t^dce as broad distally as proximally, and the distal half is strongly

recurved. In the outer part of the cirri the segments are about as broad as long dorsally,

becoming terminally slightly longer, about one third again as long as broad. The
dorsal profile of the distal segments is perfectly straight, there being no trace of a

bidentate appearance.

There is a conspicuous group of perisomic interradials in each interradius.

Tlie IBr scries arc verj' short and well separated laterallj'

.
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The 10 linns are from 55 to 65 mm. (usually 60 mm.) in length, stout and rugged,

resembling those of small stout specimens of A. bifida bifida.

P, is 12 mm. long, with 25 segments and relatively less stout than the same pinnule in

A. mediterranea. Pj is 5 mm. long, w-ith 16 segments. The production of the distal

ends of tlie segments of the proximal pinnules is marked.

Notes on the specimens.—In the larger example from Messina, Sicily, which has

the arms 65 mm. long, the cirri are not so strongly recurved in the distal half as in

those from Tangier; the outer cirrus segments are very slightly longer than the lateral

diameter, becoming about one third again as long as broad terminally; the dorsal

profile of the distal cirrus segments is slightly concave. In a second specimen from

Messina, with the arms 55 mm. long, the outer cirrus segments have a straight dorsal

profile. The others from Messina are small, and their cii-ri are more like those of

^-1. mediterranea, the outer segments having a somewhat concave dorsal profile. The

larger specimen from Ajaccio, Corsica, in which the arms are 45 mm. in length, re-

sembles the young individuals from Messina.

[Note by A.M.C] In some specimens from the Azores Pj measures up to 15

mm., with 30 to 35 segments while P2 with 12 to 21 segments is 4 to 7 mm. long.

Abnormal specimen.—An example from Tangier with the arms 60 mm. long and

the cirri XXX, 14-16, has 11 arms, the right posterior IBr axillary bearing on the

right (i.e., anterior) side a single a.xillary ossicle.

Remarks [by A.M.C.].—Since Mr. A. II. Clark first compiled this typescript, the

status of moroccana has been questioned by several authorities, notably Koehler (1927),

who thought it only a variety of bifida, Tortonese (1955), who thought it a synonym

of bifida and Gisl6n (also 1955), who tliouglit it, together with Antedon hupferi from

the Gulf of Guinea, a sjTion3mi of the West Atlantic duebeni. I do not find conviucmg

Gislen's evidence for the existence of only a single species of Antedon throughout

northwest and west Africa and I think he was premature in synonymizing moroccana

and hupjeri with duebeni on the present inadequate material of the latter. Considering

the variability of bifida and probably of some of the other species of Antedon also, a

number of specimens from related localities are needed before the characters of any

one form can be appreciated.

There arc IS specimens in the British Museum which I believe may be referred

to moroccana, 13 from the Azores, 3 from Goree in Senegal and 2 from Algiers, for the

last of which I am indebted to Professor Tortonese. The table given here includes

measurements of peripiicral cirri of 15 of these, the arm width at the first syzygy being

included as a criterion of size since complete arms are rare. The largest specimen had an

arm length of about 80 mm. Comparable measurements of 40 specimens of bifida from
various parts of the British Isles are given also for comparison. The ratio used to

express distal expansion of the cirri dorsoventrally is taken from the median vsddths

of the fourth segments from each end of the cirrus and is less than that which would
be obtained by taking the max-imum and minimum widths, owing to the tendency
of the distal segments to exhibit some degree of flaring. Such a ratio would be about
2:1 (as Mr. Clark gives for moroccana) as opposed to about 1.8:1 when the median
widths are used. The median length of the fourth segment from the tip is also given

for comparison with the width, appearing to be rarely much gi-eater in moroccana but
varying from equal to the width to a third again as long in bifida, though this result

may be only due to the small sample of moroccana, for which much more data is needed
to supplement the figures given here.
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Gislen does not think that cirrus shape is sufficiently constant to provide useful
characters for distinguishing the species of Antedon but I disagree provided it is always
matui'e peripheral cirri which are described.

Mr. A. H. Clark put forward no other character by which to distinguish between
bifida and moroccana and, judging from the variability in cirrus shape shown by bifida in

the table, this is of less than specific value. Nevertheless, the tendency for distal en-

largement of the ciiTi to occur in specimens from northwest Africa and the off-ly^ing

islands is sufficiently constant for the specimens from this area to be recognized as a

subspecies moroccana of A. bifida.

Even apart from its doubtful distinction from bifida, the status of moroccana is

unsatisfactory. When named in 1914 it was distinguished only in a key, though brief

descriptions of specimens from Tangier, one of the several localities listed for it, had
been given in 1911 under the name of bifida. This was technically sufficient to es-

tablish it. The description given above was probably expanded from that of 1911

and so the three specimens from Tangier may be considered as syntj'pes, Tangier
being loosely included in Morocco. The specimens are in the Copenhagen Museum
and have more recently been renamed as Antedon dubenii by Dr. Gislen, together with
the specimens, which Mr. Clark had also included in moroccana, from Messina and
Ajaccio.

Table 6.

—

Proportions of the cirrus segments in some specimens of Antedon bifida moroccana
{first five lots) and A. bifida bifida (below)

Specimens (BA/ATos.)
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Table 6.—Proportions of the cirrus segments in some specimens of Antedon bifida bifida—Continued

SjHtlnunt (.BM Not.)
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Localities.—AzovQS [Barrois, 1888; A. H. Clark, 1911]. San Miguel, Punta Delgada
[Simroth, 1889]. Bay of San Pedro [Barrois, 1888; A. H. Clark, 1911]. Horta and
Almoxarife, Fayal, Azores; Queen Mary College Exped., 1952 [Chapman, 1955] (18,

B.M.).

Canary Islands; Lanzarote [GreefiF, 1882; A. H. Clark, 1914].

Madeira [P. H. Carpenter, 1891; A. H. Clark, 1911, 1914].

Goree (just south of Cape Verde), Senegal [A. H. Clark, 1911, 1913, 1914, 1918]

(3, B.M.). Same, 24 meters; Captain Hupfer, May 1891 [A. H. Clark, 1912] (1, H.M.).
Atlantide station 60; oflF Liberia (lat. 5°06' N., long. 9°34' W.); sandy mud; 78

meters [Gislen, 1955] (10, CM.).
Atlantide station 147; off (former French) Guinea (lat. 9°28' N., long. 14°58' W.),

shells and Foraminifera; 45 meters [Gislen, 1955] (12, CM.).
Atlantide station 148; off Guinea (lat. 9°57' N., long. 15°22' W.); shells and

hydroids; 25 meters [Gislen, 1955] (1, CM.).
Atlantide station 151; ofif Portuguese Guinea (lat. 10°40' N., long. 16°44' W.);

coarse sand; 65 meters [Gislen, 1955] (2, CM.).
Atlantide station 153; off Portuguese Guinea (lat. 10°49' N., long. 16°39' W.),

coarse sand; 42 meters [Gislen, 1955] (35, CM.).
Atlantide station 163; off Gambia (lat. 13°43' N., long. 17°23' W.); 65-89 meters

[Gislen, 1955] (1, CM.).
(?)St. Vincent, Cape Verde Islands; shore [Vaney and John, 1939] (1, Royal

Scottish M.).

Coast of Morocco, September 9, 1902 [A. H. Clark, 1911, 1914] (8, P.M.). Same,

M. Buchet, 1903 (1, U.S.N.M., 35682).

Vanneau stations 37 and 46, 1924, off Morocco [Mortensen, 1925]

Tangier; Feldstrup, March 5, 1891 [A. H. Clark, 1911, 1914] (3, CM.). Here

designated as the type locality.

Algiers [Marion, 1878; Perrier, 1884, 1886; Carus, 1884; A. H. Clark, 1911, 1914]

(5 and many pentacrinoids, P.M.). Same, Exped. scientifique de I'Algerie (1, U.S.

N.M., 35683). Same; 7-10 meters [Tortonese, 1955, 1956] (Tortonese coll., Genoa;

2, B.M.)

Bou Haroun, Algeria; 100-120 meters [Tortonese, 1955, 1956] (Tortonese coll.).

Tanche station 812; coast of Algeria (lat. 36°50' N., long 3°05' E.) ; 200 (120-300)

meters; June 22, 1924 [Ranson, 1925]. Tanche station 820; coast of Algeria (lat.

35°58' N., long. 0°00') ; 75 meters; June 24, 1924 [Ranson, 1925]. [Note by A.M.C]
It is not certain whether these specimens are moroccana or rnediterranea. They were

given the latter name by Ranson, together with other specimens collected bj^ the Tanche

off Tunisia. A confirmation of identification by an authority, if the specimens have

been preserved, would pro\"ide valuable information as to the geographical limits of

these two forms.

Gulf of Gran [Pallary, 1935].

?Messina; 18-37 meters; H. J. Hansen, Mav 1-10, 1893 [A. H. Clark, 1914] (10,

CM.).

?Ajaccio, Corsica; B0gesen, February 3, 1898 [A. H. Clark, 1914] (2, CM.).
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Geographical range.—From west of Sierra Leone and Liberia north to Morocco,

the Canary Ishmds, Azores and Madeira and east in the Mediterranean to Algeria,

doubtfully from Tunisia, Sicily and Corsica.

[Notes by A.M.C] In 1914 Mr. Clark listed moroccana as from Ajaccio (Corsica),

Messina (Sicily), Algiers, Tangier, the coasts of Morocco, Goree in Senegal, Madeira,

Lanzarote in the Canaries and the Bay of San Pedro in the Azores. In 1911 and 1914

he commented that he had not seen the Porcupine specimens from Bizerta (Tunisia)

but they were more likely to be of A. mediterranea. Nevertheless in the typescript of

this monograph he liad included Tunisian records of Antedon under moroccana and

refen-ed records from the Azores back to A. bifida. It is likely that he had not himself

examined specimens from the Azores but was quoting the record of Barrois (18SS).

Certainly the specimens collected by the Queen Mary College expedition to Fayal in

the Azores all have the markedly expanded cirri characteristic of moroccana. As for

Tunisia, Cherbonnier (1956) and Tortonese (1935) among others have recorded as

mediterranea numerous specimens from Tunisia; also Tortonese commented that none

of his specimens from Gerba (Djerba) off southeast Tunisia have the cirri with theu-

outer segments strongly compressed. I am therefore arbitrarily referring all the

Tunisian records to mediterranea and the Algerian ones to moroccana. The specimens

Ranson (1925) named mediterranea, if they have been preserved, should help to show

the geographical limits of tliese two forms. Tortonese (1955) has suggested that at

least the jVlgerian specimens of Ranson are really bifida (i.e., moroccana which he

thought to be synonymous).

As for the records from Ajaccio and Messina, Gislen renamed the specimens as

A. dubenii like others from Tangier, so it is unhkely that they could be mediterranea.

There are two other possible localities. Lo Bianco (1899) stated that a small variety

of Antedon occurs in the Bay of Naples in the Posidonia fields in 10 to 15 meters, which

may prove to have been moroccana. and Marion (1883) wrote that in the vicinity of

Marseilles on the muddy gravel soutli of the island of Rion and Planier in 100 to 200

meters Leptometra phalangium is found togctiier with very small Antedons, which

appear stunted. It is possible that the latter were moroccana, not mediterranea, as he

supposed.

Finally, there are a number of locahties from West Africa given by Gislen m his

Atlantide Report (1955) under the name of dubenii in addition to those included in

the locality list (the specimens from which I have personally examined). At least the

more northern of these, such as the stations north of about 8° N., and also Mortensen's
records and Dana station 4015 from the Canaries probably yielded .4. bifida moroccana
rather than ^1. hupferi.

Bathymetrical range.—From the shore line down to 200 [?380] meters.

History.—In 1878 Professor A. F. Marion, recording the feather star for the first

time from Algiers, noted that there it differed considerably from typical A. mediterranea
and approached A. petasus; he compared it m some detail with both of these. Speaking
of the fauna of Algiers, he said that the feather star, of which he had many specimens,
recalls the form whicli occurs on the coasts of Provence, on the deep muddy bottoms,
and which, in spite of its large size and its long pinnules, perliaps only represents a
variety of A. mediterranea. In the specimens from Algiers, according to Professor

Marion, the bare dorsal pole of the centrodorsal is very small. The cirri are rather short

and stout, XXVI or XXVII, or even XXVIII, in number; their segments are strongly
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compressed lateral^ and, in the longest, number 14, 15, or 16, while in tlic shortest

there are only 12 or 13; the penultimate segment bears a small opposing spine. He
says that in specimens of A. petasus from the coasts of Norway, obtained through the

kindness of Professor Loven, the cirri are much shorter and much stouter than those

of typical A. mediterranea, and their segments number 12 to 15, whereas there are

usually 20 in A. mediterranea.

On the French coast, on the muddy bottoms in 40, 50, and 80 meters, there occur

ambiguous feather stars often scarcely different from A, mediterranea, but on the other

hand sometimes close to A. petasus. Sometimes in these Pi is very long and fihform,

and sometimes it is not notably different from the following pinnules. The cirri show
similar variations, so that it becomes difficult to fix the systematic position of these

crinoids. The specimens from Algiers are among those which most resemble A.

petasus.

The form recorded by R. Greeff (1882) from the Canary Islands I assume to be

this species, though it has never been described in detail and I have seen no specimens

from that locality. The stunted Antedons mentioned by Marion in 1883 are those

with which he compared specimens from Algiers in 1878

Perrier's early work (1884) upon the larval stages of A7itedon was based on material

from Algiers, but in his later work (1886) it is impossible to separate the observations

made on this form from those made on ^4. bifida from RoscofI and on A. mediterranea

as he did not distinguish between these species and did not give in detail the origin of

his specimens. It is a reasonable guess, however, that what he says about the larvae

and the pentacrinoids refers to A. bifida moroccana, while his notes on the anatomy of

the adults refer to ^4. bfida bifida.

From what Carpenter (1891) wrote about his examples from Madeira it seems clear

that he had moroccana. The assumption that Lo Bianco's (1899) small specimens

from the Bay of Naples are this form rests upon a probable analogy with conditions at

Marseille and the identification of moroccana at Messina and Ajaccio.

When I first had occasion to discuss this form (1911) on the basis of specimens

from Algiers, Tangier and Morocco in the Paris and Copenhagen Museums, I referred

it to A. bifida, in contrast to A. mediterranea of the northern coast of the Mediterranean.

But a further study led me in 1914 to separate moroccana from ^4. bifida.

In 1920 Mortensen suggested the creation of a special genus to include A. petasus,

leaving aU the other species in Antedon. At the same time he made the alternative

suggestion that A. mediterranea and A. adriatica be considered as a new genus or sub-

genus, all the other forms remaining in Antedon.

In 1921 Professor Koehler remarked that moroccana is extremely close to bifida

and scarcely deserves specific separation; but it may be considered as a variety of

bifida differing from the typical form through having the outer cirrus segments strongly

compressed laterally.

[Notes by A.M.C] This suggestion was adopted by Pallary in 1935 but Tortonese

(1955) went further and reduced moroccana to the synonymy of A. bifida.

In 1925 Ranson recorded Antedon mediterranea from Tunisia and Algeria in the

Tanche collections. It is presumed that the latter specimens at least are of moroccana.

Also in 1925 some specimens from off Morocco, collected by the Vanneau, were

recorded by Mortensen as Antedon hupjeri. It is most probable that these are referable

to moroccana. They were in poor condition.
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ANTEDON DUEBENI Iliihlsche

[See vol. 1, pt. 2, pi. 7, fig. 1018, pi. 12, fig. 1040]

Anledon clUbcnii B6hlschb, Arch. Naturg., 1866, vol. 1, p. 92, fig. (description; Rio de Janeiro).—

Vebrill, Trans. Connecticut Acad. Sci., vol. 1, 1867, p. 341 (from Bohlsche).—P. H. CARrEXTER,

Nature, vol. 15, 1877, p. 197 (ossicles between the IBr series possibly external basals); Journ.

Linn. Soc. (Zool.), vol. 13, 1877, p. 456 (possible resemblance to Comaster [of MuUer, 1840]);

Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 1879, p. 29 (listed as an Anledon).—Rathbun, Trans.

Connecticut Acad. Sci., vol. 5, 1879, p. 157 (Rio dc Janeiro; from Bolilschc).

—

Ludwig, M6m.
Cour. .'Vcad. Roy. Sci. Belgique, vol. 44, 1882, p. 6.—P. H. Carpenter, Journ. Linn. Soc. (Zool.),

vol. 24, 1S91, p. 69 {= rosacea [bifida]).—Hartlaub, Nova Acta Acad. German., vol. 58, No. 1,

1891, p. 113 (in the Gottingen Mus.).—A. H. Clark, Proc. U.S. Nat. Mus., vol. 34, 1908, p.

469 (determined as the young of Comalula carinata Lam.); vol. 40, p. 2 (history; Challenger spec-

imen a young Tropiometra picla, but the type is a species of Anledon), p. 3 (Greeff's specimens

from Rolas thought by P. H. Carpenter possibly to be this species), p. 12 (closely allied to A.

hupfeii of the west coast of Africa.

—

in Michaelsen and Hartmeyer, Beitriige zur Konntnis der

Meeresfauna Westafrikas, Echinod. II, Crinoidea, 1914, p. 315 (in key), p. 316 (range), p. 317

(known only from Rio de Janeiro and St. Thomas; Verrill's record from Brazil and the Challenger

specimen from Bahia are Tropiometra picla) ; Unstalked crinoids of the /S/boja-Exped., 19 IS, p. 204
(in key; range).—H. L. Clark, Carnesie Inst. Washington Publ. 281, 1919, p. 53 (range).—A. H.

Clark, Univ. Iowa Studies in Nat. Hist., vol. 9, No. 5, 1921, p. 7 (St. Thomas and Brazil; lit-

toral); The Danish Ingolf-Exped., vol. 4, No. 5, Crinoidea, 1923, p. 41 (range), p. 55 (in key).

—

H. L. Clark, Scientific Survey Porto Rico and the Virgin Islands, vol. 16, pt. 1, 1933, p. 8

(bathymetrical range; quoted from A.H.C.; West Indies in less than 10 fms.), p. 9 (in key), p.

12 (occurrence in West Indies).—A. H. Clark, Mem. Soc. Cubana Hist. Nat., vol. 14, No. 2,

1940, p. 140 (in key), p. 143 (references).

—

Gisl^n, Allantide Rep., No. 3, 1955, p. 90 (notes on
type and St. Thomas specimen), pi. 3, fig. 9. [Probably dubenii of pp. S4-87= moroccana and
hupferi.]

Anledon dubeni PodrtalSis, Bull. Mus. Comp. Zool., vol. 5, No. 9, 1878, p. 214 (not in the M.C.Z.
from Brazil).—P. H. Carpenter, Quart. Journ. Micr. Sci., new ser., vol. 27, 1887, p. 386 (sacculi

abundant); Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 181 (part), pp. 182, 183 (de-

scription; discussion); pi. 37, figs. 2, 3 [but not fig. 1, which is Tropiometra picta]; Journ. Linn.
Soc. (Zool.), vol. 24, 1891, p. 68 (Madeira; Canaries [=moroccana]; Rolas [= hupjeri]\ intercostal

plates present; suggested identity with rosacea [i.e. bifida]).—Hamann, Bronn's Klassen und
Ordnungen des Tier-Reichs, vol. 2, Abt. 3, 1907, p. 1579 (listed).—A. H. Clark, Smithsonian
Misc. Coll., vol. 50, pt. 3, 1907, p. 353 (Usted); Proc. Biol. Soc. Washington, vol. 21, 1908, p.

125 (identified as young of Tropiometra carinata [picla]); Smithsonian Misc. Coll., vol. 61, No.
15, 1913, p. 82 (of P. H. Carpenter, 18&8= Tropiometra picia).-Mortensen, V^id. Medd. Nat.
Foren. K0benhavn, vol. 72, 1920, p. 71 (discussion).

Anledan dubeni Bell, Proc. Zool. Soc. London, 1882, p. 533 (listed), p. 534 (specific formula).—P. H.
Carpenter, Proc. Zool. Soc. London for 1882, 1883, p. 746 (corrected specific formula).—
Spri.voer, Mem. Mus. Comp. Zool., vol. 25, No. 1, 1901, p. 88 (both sides of the Atlantic).

Anledon duebeni Bell, Catalogue of British echinoderms in the British Museum, 1893, p. 56 (probably
a synonym of A. bifida; off Bengal).

Antedon liarlhra Hartlaub, Mem. Mus. Comp. Zool., vol. 27, No. 4, 1912, p. 280 (in Blake collec-
tion), pp. 399-402 {Blake Sta. 262; detailed description and discussion), pi. 7, figs. 8-10, pi. 15,
fig. 1.

Antedon antillensis (Liitken, MS.) A. H. Clark, in Michaelsen and Hartmeyer, Beitrage zur Kentniss
der Meeresfauna Westafrikas, Echinod. II, Crinoidea, 1914, p. 317 (St. Thom.as).

Diagnostic features.—There are not more than XXXV cirri, which have not over
17 (rarely more than 15) segments, of which the outer are strongly compressed
laterally, so that in lateral view the cirri are nearly twice as broad distally as proximally

;

the longer proximal segments are from half again to twice as long as the median
width, and the shorter distal segments are as long dorsally as broad pro.ximally; P2
and P3 are both about half the size of P,; the centrodorsal is very low, evenly convex,
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with very sloping sides and a relatively small dorsal pole, the diameter of which is

from one third to one half that of the centrodorsal; conspicuous perisomic interradials

are present.

Remarks [by A.M.C.].—In my opinion the above diagnosis does not afford any
reliable character by which .4. duebeni can be distinguished from ^1. bifida and more par-

ticularly from A. bifida moroccana. The degree of enlargement of the cirri distally

is variable in bifida (see table 6, p. 229) and in 10 specimens from the Azores which
I take to be bifida moroccana, the ratio of the diameter of the dorsal pole to that of

the base of the centrodorsal varies from 0.47 to 0.64:1, averaging 0.55. In two small

specimens from Algiers the dorsal pole is 0.64 and 0.45 of the total diameter. In

Carpenter's figm-e of duebeni the ratio appears to be about 0.5:1. With only three

specimens known from the western tropical Atlantic little idea can be obtained of the

range of variation.

The preceding paragraph was wi'itten without knowledge of Gislen's Atlantide

report in which he reduced moroccana, together with hupjeri, to the synonymy of

A. duebeni. He may well be right about moroccana and duebeni but I believe much more
precise information is needed before the relationships between both of these and

A. bifida can properly be appreciated and that it is premature to synonjonize two of

theni without more reference to the third, especially when so little is known of the

West Atlantic form.

Description.—The centrodorsal is pentagonal, 2.5 mm. broad and 1 mm. high,

the bare dorsal pole 1 mm. in diameter.

The cirri are XXX-XL, 12-15; the segments in the middle of the cirri are broader

than long and somewhat compressed laterally.

The disk is 7 mm. in diameter.

A cluster of perisomic interradials lies between the ends of the IBr,.

The radials are almost entirely concealed. The IBrj are verj' short, oblong, not

united laterally. The IBrj (axillaries) are acutely triangular.

The 10 arms are about 45 mm. long. The first two brachials are appro.ximately

similar in shape, oblong or subtriangular, the second bemg rather the longer. A few

brachials after the second sj-z_vgy may be triangular, but they soon become wedge-

shaped with the articulations but Uttle inclined so as to be somewhat squarish in

outline, and distallj' elongated. The lower and middle brachials may overlap more

or less, but the distal parts of the arms are almost smooth.

Syzygies occur between brachials 3+4, 9+ 10, 14+ 15, and distallj' at intervals

of from 2 to 7 muscular articulations.

P, reaches over 10 mm. in length and is composed of 24 to 30 elongated and

overlapping segments. P2 and the following pinnules are about half as long with

12 to 14 segments which are much longer than broad. The distal pinnules are very

long and slender.

According to Bohlsche the whole surface of the brachials and pinnule segments

is covered with fine longitudinal striations which end at the distal borders in fine

spinules.

The color in alcohol is brown.

Notes on a second specimen.—The cirri are about XXX, 12, about 7 mm. long.

In lateral view the outer cirrus segments are twice as broad as the proximal, strongly

flattened and with a straight dorsal profile.
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The arms are about 30 mm. long.

P, is about 9 mm. long with 21 segments which have spinous distal borders. Pj is

about 4 mm. long.

The arms and pinnules resemble those of A. bifida moroccana, and there are promi-

nent clusters of perisomic interradials in each interradius.

Localities.—^\o de Janeu-o, Brazil (Bohlsche, 1866; P. H. Carpenter, 1888] (1,

presumably Gottingen Museum, A.M.C.). Tj'pe locahty.

Blake station 262; off Grenada (lat. 12°01'45" N., long. 61°47'25'' W.); 168 meters;

temperature 16.67° C; fine sand; Marcli 1, 1879 [Hartlaub, 1912].

St. Thomas, Vu-gin Islands; II. Koch, 1860 (1, CM.).
Geographical range.—From Rio de Janeiro, Brazil, northward to St. Thomas.

Bathymetrical range.—From the shore line down to 168 meters.

Thermal range.—One record, 16.67° C.

History.—This species was first described by Dr. Wilhelm Bohlsche from a single

specimen taken at Rio de Janeiro; but previous to this, in 1860, an example had been

collected by Mr. H. Koch at St. Thomas and sent to the Copenhagen Museum where

it had received the manuscript name of Antedon antillensis from Prof. C. F. Liitken.

In 1888 Dr. P. H. Carpenter redescribed and refigured Bohlsche's type specimen,

which was sent him from Gottingen through the kindness of Dr. Otto Hamann; but

his account of the species is somewhat obscured by the fact that he identified with it

a young example of Tropiometra carinata, which the Challenger had obtained at Bahia,

Brazil, in 36 meters.

In 1891 Carpenter decided that this species is synonymous with Antedon bifida.

It is most probable that the very poor specimen described by Hartlaub in 1912

under the name of Antedon liathra represents tliis species.

In 1914 the specimen collected by Mr. Koch at St. Thomas was first recorded.

Considering the great amount of collecting that has been done along the shores of

the West Indian islands it is certainly surprising that this species has not been more
frequently taken.

ANTEDON MEDITBRRANEA (Lamank)*

Mediterranean Feather Star. La Comatule de la Mediterranee

Figure 13, e,/

[See also vol. 1, pt. 1, figs. 105 (p. 169), 281 (p. 261), 313 (p. 271), pi. 3, fig. 533, pi. 4, fig. 546, pi. 7,

figs. 569-571; pt. 2, fig. 79 (p. 53), pi. 28, figs. 1182-1185, pi. 29, fig. 1190, pi. 30, fig. 1194, pL 31,

figs. 1196-1200, pi. 44, fig. 1308, pi. 46, figs. 1315-1321, pi. 51, figs. 1337-1340]

Stella AtKotiatTuaKTivoaSris CoLUMNA, ivTo0airavos, sive Plantarum aliquot Historia, Naples, 1592, ap-
pendix, Piscium aliquot plantarumque novarum historia, p. 12, plate (coasts of Italy; colora-

tion; detachment of vi.sceral mass); ^vToffaaavos, ed. 2, Florence, 1744, p. 109, pi. 29 (as

above).—W. B. Carpentek, Phil. Trans. Roy. Soc, vol. 156, 1866, pp. 673, 678 (identity).—
P. H. Carpen-ter, Trans. Linn. Soe. (Zool.), ser. 2, vol. 2, 1879, p. 2 (identity).

Stella marina Aldrovaxdus, De animalibus insectis, Bologna, 1602, p. 756, fig. (from Columua).

—

CoLUM.VA.Minus cognitarumStirpium aliquot, acetiam rariorum nostro coelo orientium tK4>paaii,

Rome, 1606, Observationes III, p. v (coloration; solubility of coloring matter in fresh water);
another edition, 1616 (same).—Jonstonus, Historiae naturalis de Quadrupedibus, liber 3,

Frankfurt and Mainz, 1653, pi. 26, fourth row from top (from Columna, through Aldrovandus)

;

* See also Addenda (pp. 835-838) under 1958, 1959, 1905.
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another edition, liber 2, Amsterdam, 1()57, p. 146, second column; pi. 28, fourth row from top,

second from left (same).

—

Ruysch, (edition of Jonstonus), Thealrum universale omnium Ani-
malium, pt. 5, liber 3, 1718, p. 144, pi. 28 (opposite p. 146) (as above).—Valmont db Bomarb,
Dictionnaire raisonn(5 universal d'histoire naturelle, vol. 2, Paris, 1765, p. 642; ed. 4, vol. 3,

Lyon, 1791, p. 281 (compilation).

Stella decern radioruni Aldrovandus, De animalibus insectis, Bologna, Liber 7, 1618 ed., p. 296 (middle
figure in lower row), p. 297 (from Columna).

—

Llhuyd, (Llwyd), Praclectio de Stellis marinis
Oceano Britannioi, Oxford, 1703, section 18 (comparison with Decempeda cornubiensium) ; repub-
lished as an appendix to Linck, 1733, p. 81.

—

Baier, Monumenta rerum petrificatarum, Xurem-
burg, 1757, pi. 7, fig. 1 (after Aldrovandus).

AiKaKvriixos fimbriata Barrblier, Plantae per Galliam, Hispaniam, et Italiam observatae, Paris,

1714, p. 131, No. 1282 (mouth of the Tiber; color).—W. B. Carpenter, Phil. Trans. Roy. Soc,
vol. 156, 1866, p. 678 (identity).—P. H. Carpenter, Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 1879,

p. 2 (history); Journ. Linn. Soc. (Zool.), vol. 24, 1891, p. 69 (identity).

AiKaKfttiios crocea zaffarana Neapolitanorum Linck, De Stellis marinis, Leipzig, 1733, p. 53 (based

on the SeKaSacrvaKTivofiSrii of Columna) .

—

Columna, ivro^aaavoi, sive Plantarum aliquot Historia,

2, Florence, 1744, p. 109.—W. B. Carpenter, Phil. Trans. Roy. Soc, vol. 156, 1866, p. 678
(history and identity).—P. H. Carpenter, Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 1879, p. 2

(history and identity)

.

Aeicaio't/^os barbata Linck, De Stellis marinis, Leipzig, 1733, p. 55, pi. 37, fig. 64 (based on the

AeKotKfTttws fimbriata of Barrelier).-— W. B. Carpenter, Phil. Trans. Roy. Soc, vol. 156, 1866,

p. 678 (history and identity).—P. H. Carpenter, Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 1879,

p. 2 (history and identity); Journ. Linn. Soc. (Zool.), vol. 24, 1891, p. 69 (identity).

The Sea Comet Hill, A general natural history, vol. 3, An history of animals, London, 1752, p. 91,

pi. 5 (opposite p. 91), lowest row (compilation; "entrochi" derived from astrophytons*).— Millar,
Natural histor}', London, 1785, fig., pi. [20], "Naked Insects," opposite p. 283.

—

Walcott,
A new and complete natural history [1795], pi. [21].

Asterias pectinata Linnaeus, Systema Naturae, ed. 10, vol. 1, 1758, p. 663 (in part; references to

Columna and Barrelier and part of Linck); ed. 12, vol. 1, 1762, pt. 2, p. 1101, No. 14 (as in ed.

10, with additional references to Seba which do not concern this species).—? Linnaeus, Museum
Ludovicae Ulricae reginae Svecorum, Stockholm, 1764, p. 716 [may refer to petasus].—P. L. S.

MtJLLER, Linn^'s Natursystem, Nuremburg, 1775, vol. 6, p. 140 (summary; correction of the

habitat given by Linnaeus).

—

Barbut, Genera vermium, London, 1783, p. 87, pi. 10, fig. 11

(from Linnaeus).

—

Nemnich, AUgemeines Polyglotten-Lexicon der Naturgeschichte, vol. 1, 1793,

p. 521 (vernacular name).—? Meter, Museum Meyerianum, 1802, p. 30 (listed).

—

Leuckart,
Zeitschr. organ. Physik, vol. 3, 1833, p. 376 (includes Comatula medilerranea and is the same as

the AiKaKVTiiMs of Linck).—P. H. Carpenter, Trans. Linn. Soc (Zool.), ser. 2, vol. 2, 1879,

p. 11 (footnote); Journ. Linn. Soc. (Zool.), vol. 24, 1891, p. 69.

Decacnimos Schulze, Betrachtung der versteiuerten Seesterne, Warsaw and Dresden, 1760, p. 53

(based on AtKaKvriiwt Linck).

Asterias radiala, etc. Gronovius, Zoophylacium Gronovianum, Leiden, 1781, p. 250 (a composite

of all known species)

.

Unnamed figure, Brugiere, Vers intestines. Encyclopedic m^thodique, 1792,** Tableau, pt. 124, fig. 6.

Asterias (Euryale) pectinata Oken, Lehrb. Naturg., Leipzig and Jena, pt. 3, 1815, p. 356 (in part,

compilation).

Comatula medilerranea Lamarck, Histoire naturelle des animaux sans vertebres, vol. 2, 1816, p. 535

(description; IMedilorranean; refers to Encyclopedic methodique, pi. 124, fig. 6; Stella rosacea

Linck included as a synonym).

—

-De Blainville, Diet. Sci. Nat., vol. 10, 1818, p. 108 (listed).

—

* From Rosinus, Tentaminis de Lithozoi ao Lithophytis olim marinis, jam vero subterraneis

Prodromus; sive de Stellis marinis quondam, nunc fossilibus Disquisitio, Hamburg, 1719, in which

work fossil crinoids are compared with recent sea-stars, particularly with ophiurans.

** This date is given by Sherborn and Woodward, 1906, Ann. Mag. Nat. Hist., ser. 7, vol. 17,

p. 581; the title page is dated 1827, but since these figures were referred to by Lamarck, 1816, it is

obvious that the plates were actually published some time previous to the captions and corresponding

text. A.M.C.
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Meckel, Arch. Anat. Physiol., vol. 8, 1823, heft 3, p. 470 (mouth and anus).—Lamouroux,

Encyetopddie m6thodique, vol. 2, 1824, p. 206 (from Lamarck).—Heusinoer, Arch. Anat.

Physiol., 1826, No. 3, p. 317 (digestive system), pi. 4.— Risso, Histoire des principales productions

de rEur'ope raeridionale, Paris and Strassbourg, 1826, vol. 6, p. 275 (vicinity of Nice, in coral;

April and May; color).

—

Leuckart, Versuch cincr naturgemassen Eintheilung der Helminthen,

Heidelburg and Leipzig, 1827, p. 24 (myzostomes).

—

Bruciere, Vers intestines, EncyclopC'die

radthodiquc, vol. 1, 1827, p. 206.

—

Heusinger, Zeitschr. organ. Physik, vol. 2, 1828, Heft 1, p. 55,

pi. 5, pi. G, figs. 1, 2 (discussion of Penlacrinus europeus).—Eichwald, Zoologia specialis, 1829, p.

22G.

—

Delle Chiaje, Instituzioni de Anatomia e Fisiologia comparativa, vol. 1, 1832, p. 19

(anatomy), p. 205 (mouth; stomach).

—

Goldfuss, Petrefacta Germaniae, vol. 1, 1832, p. 201, pi.

61, figs. 1, a-l (structure of hard parts).

—

Heusinger, Zeitschr. organ. Physik, vol. 3, 1833, p.

366, pis. 10, II, figs. 1-16 (one folding plate) (anatomy; fig. 1 of the whole animal is colored;

fig. 2 of the disk is colored; figs. 10 and 11 are of cirri, the rest are anatomical figures).

—

Leuckart,

Zeitschr. organ. Physik, vol. 3, 1833, p. 375 (vicinity of Cctte; XXXVIII-XL curi; structure;

comparison with ophiurans, astrophy tons and starfishes)
, p. 376 {=AsieTias pectinata Linnaeus and

AtKaKvritto! Linck), p. 389 (includes Comatula europea or pecHnala; found not only in the Med-

iterranean but also in the Adriatic and North Seas, and without doubt also in the Atlantic).

—

Burmeister, Zoologischor Hand-Atlas, Berlin, 1835, pi. 37, fig. 6.

—

Dujardin, L'Institut, vol.

3, No. 119, 1835, p. 208 (Toulon; eggs borne on the pinnules, not internally).—L. Agassiz, Mem.
Soc.Sci. Nat. Neuchatel, vol. l,for 1835, 1836, p. 193 (example of the genus Coma/i7ta).

—

Dujardin,

in Deshayes and Milne-Edwards, Lamarck, Histoire naturelle des animaux sans vertebres, ed.

3, vol. 1, 1837, p. 471; ed. 2, vol. 3, 1840, p. 210 (additional references).

—

von Meter, Abh. Mus.

Senckenbergianum, vol. 2, 1837, pi. 16, fig. 11 (arm).

—

Grube, Actinien, Echinodermen und

Wiirmerdes Adriatischen und Mittelmeeres, Koningsberg, 1840, p. 14 (Naples, Palermo;.solubility

of coloring matter in fresh water; sacculi; measurements).—J. MtJLLER, Monatsb. Preuss. Akad.

Wiss., April 1840, p. 91 (structure); Arch. Naturg., 1840, vol. 1, p. 307 (same).

—

Delle Chiaje,

Descrizione e notomia degli animali invertebrati della Sicilia citeriore, vol. 4, 1841, pi. 134, fig. 13

(centrodorsal and part of an arm).—E. Forbes, History of British starfishes, 1841, p. 17 (synonym

of rosacea [bifida]).—Leuckart, Zool. Bruchstiicke, vol. 3, Helminthologie Beitrage, Programm
zur Erofifnung der Wintorworks in Freiburg, pt. 1, Helmstadt, 1842, pp. 10, 12.—J. MiJller,

Abh. Preuss. Akad. Wiss. for 1841, 1843, pp. 178, 179, pi. 1, figs. 4-6, pi. 2, figs. 9, 11-13, pi. 4, figs.

12, 14, pi. 5, figs. 7-13, 17, 17', pi. 6, figs. 4-12 (elaboration of J. Miiller, 1840).—Verant, Catalogo

degli animali invertebrati marini del Golfo di Genova e Nizza, 1846, p. 5; also published in Descri-

zione di Genova, vol. 1, pt. 2, 1846, p. 85.

—

Gistel, Naturg. Thierreichs, 1848, p. 176 (as typical

comatulid).

—

Busch, Arch. Anat. Physiol., 1849, p. 439 (Malaga; structure).

—

Duj.^rdin,

Dictionnaire universel d'histoire naturelle. Zoophytes, Atlas, 1849, pi. 3, figs. 1-5 (colored).

—

J. MOllek, Abh. Preuss. Akad. Wiss. for 1847, 1849, p. 252 (considered as a synonym of A/ec/o

europaea).—Quenstedt, Handbuch der Petrefactenkunde, 1852, p. 599, pi. 51, fig. 26.

—

Schmarda,
Die geographisch Verbreitung der Thiere, 1853, p. 684 (Nice).

—

Carus, Icones zootomicae, vol.

5, 1857, fig. 1 (anatomy).

—

Bronn, Die Klassen und Ordnungen der Strahlenthiere, vol. 2,

Actinozoa, 1860, p. 202 (detailed general account), pi. 26, figs. 1-11, 13, 14.

—

Dujardin and
Hup£, Histoire naturelle des zoophytes, fichinodfcrmos, 1862, p. 192 (history; embryology;
ontogeny; structure), p. 198 (description; synonymy; Mediterranean), pi. 1, figs. 12, 14, 15

[figs. 1 and 2 colored] (figures of pentacrinoids from specimens from Toulon).

—

Carus, Handbuch
der Zoologie, vol. 2, 1863, pp. 513, 515 (general account).

—

Grube, Die Insel Lussin und ihre

Meeresfauna, Breslau, 1864, p. 103 (synonym of Aledo europaea).—W. B. Carpenter, Phil.

Trans. Roy. Soc, vol. 156, 1866, p. 685 (Heusinger's investigations), p. 696 (identical with
rosaceus [bifida], pp. 708, 709, footnote (cirri compared with those of bifida).—Knight, Natural
History, or second division of the English Encyclop., vol. 2, 1807, p. 100 (compilation).

—

Claus,
Grundzuge der Zoologie, 1808, p. 104 (systematic characters of the type).

—

Meek and Worthen,
Amer. Journ. Sci., ser. 2, vol. 48, 1869, p. 27 (ambulacral grooves, mouth and anus compared
with the same structures in fossil species) ; Canadian Nat., new ser., vol. 4, 1869, p. 438 (com-
parison with fossil ssp; food).— Met.schnikoff, Bull. Acad. Sci. St. Petersburg, vol. 15, 1871,

pp. 507, 508 (Spezia; comparative embryology; comparison with Polyzoa).

—

Baudelot, Arch.
Zool. Exp. G6n., vol. I, 1872, p. 211 (Port Vendres; nerves).—Gri.mm, Bull. Acad. Sci. St. Peters-
burg, vol. 17, 1872, pp. 3-9; pi. 14, figs. 1-8 (anatomy of the disk).—von Graff, Zeitschr. wiss.
Zool., vol. 25, 1875, suppl., p. 124 (description of a new mollusean parasite, Stylina comalulicola) .—
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GoETTE, Arch, mikros. Anat., vol. 12, 187C, p. 583, pis. 25-28 (Naples; developmuut; anatomy;
bibliography).

—

Greeff, Sitz. Ges. Nat. Marburg, 1876, No. 1, January, p. 19 (Naples; anatomy),
fig.; No. 5, p. 88 (anatomy).

—

Ludwiq, Nachr. Ges. Gottingen, Feb. 23, 1876, No. 5, p. 108
(anatomy) ; Zeitschr. wiss. Zool., vol. 26, 1876, p. 362 (summary of investigations on anatomy
of the water vascular system).

—

Quenstedt, Petrefactenkunde Deutschlands, vol. 4, 1876
Asterideu u. Encriniden, pi. 96, fig. 17 (Mediterranean).

—

Teuscher, Jenaische Zeitschr., vol.

10, 1876, p. 244, pi. 7 (anatomy).

—

von Graff, Das Genus Myzostoma, 1877, pp. 10, 11, 21, 22
(Mediterranean; Naples; myzostomes).

—

Beehm, Thierleben, vol. 10, 1878, p. 446 (compila-
tion).—ScHLUTER, Zeitschr. deutsch. geol. Ges., vol. 30, pt. 1, 1878, pp. 33, 34.

—

Marion Rev.
Sci. Nat., vol. 7, 1878, p. 141 (comparison with petasus and [moroccana])

.

—Schmidtlein, Mitt.
Zool. Stat. Neapel, vol. 1, 1879, p. 126 (Naples; breeding season).—P. H. Carpenter, Trans.
Linn. See. (Zool.), ser. 2, vol. 2, 1879, p. 2 (history), p. 5 (position of the mouth; same as rosacea
[bifida]), p. 9 (condition of basals as supposed by Goldfuss).

—

Marion, Ann. Sci. Nat. Zool.

ser. 6, vol. 8, No. 7, 1879, p. 40 (Nice and Naples in shallow disturbed water).

—

de Gasparis,
Intorno al nucleo vitellino delle Comatule, 1882, pp. 3, 4, pi. (vitelline nucleus); Rend. Accad. Sci.

Fis. Nat. Napoli, 1882 (eggs).—A. Agassiz, Mem. Mus. Comp. Zool., vol. 9, No. 2, 1883, pp. 5
9, pi. l,figs. 10-26 (development;compilationof the figures of previous authors).

—

Glaus, Traitfide
zoologie, vol. 4, 1884, p. 412, fig. 423 (morphological account).

—

Giglioli, Terzo Congresso
geographioo, Venezia, vol. 2, 1884, p. 191 {Washington Sta. 4a).

—

Glaus and Sedgwick, Ele-
mentary textbook of zoology, vol. 1, 1885, pp. 287, 289; fig. 232, p. 287 (morphological account).

—

Wachsmuth and Springer, Proc. Acad. Nat. Sci. Philadelphia, 1885, p. 273 (51 of separate)

(basals and orals of the larva).—J. Barrois, Compt. Rend. Acad. Sci., vol. 102, 1SS6, pp. 1176-
1177 (embryology) ; vol. 103, 1886, pp. 892, 893 (homologies of the larvae).

—

Keller, Grundlehre
der Zoologie, 1887, p. 118, fig. 211, p. 119.

—

Voqt and Yung, Traite d'anatomie comparfe, vol.

1, 1887, p. 519 (general account; sacculi considered as symbiotic algae).—J. Barrois, Rec.
Zool. Suisse, vol. 4, No. 4, 1888, pp. 545-651 (Toulon; Villafranca; detailed account of the embrj'-

ology), pis. 25-30.

—

Braun, Centralbl. Bakteriol. und Parasitenk., vol. 3, 1888, p. 183 (myzos-
tomes; from von Graff).

—

Brass, Atlas zur allgemeine Zoologie, Teil 1, Heft 1 [3], 1892, pi. 16,

figs. 1, 2.

—

Gourret, Ann. Mus. Hist. Nat. Marseille (Zool.), vol .4, fasc. 3, July 1893, p. 35 (arms in

Labrus mixtus).

—

Nagel, Bibliotheca zoologica, Heft 18, 1894, p. 178 (smell and taste).

—

Keller, Das Leben des Meeres, Leipzig, 1895, pp. 118, 428; fig. 152, p. 425; fig. 154, p. 427.

—

Glaus, Lehrb. Zool., 1897, p. 321 (general account).—Russo, Zool. Anz., vol. 22, No. 591, 1899,

pp. 288-292 (morphology).

—

Bosshard, Jenaische Zeitschr., vol. 34, 1900, p. 65 (articulations).

—

GiESBRECHT, Fauna und flora des Golfes von Neapel, Monogr. 25, Zool. Stat. Neapel, 1900, p.

201 (host of Collocheres gracilicauda [=Ascomyzon comalulae RosoU, 1888]).

—

von Furth, Ver-

gleichende chemische physiologie der niederen Tiere, 1903, p. 519 (coloring matter; after Krucken-
berg, Moseley and MacMunn).-

—

Bohn, Compt. Rend. Assoc. Fran?. Avanc. Sci., session 39
(Toulouse), for 1910, 1911, vol. 2, pp. 212-214 (reactions to physical stimuli; Banyuls-sur-Mer).

—

CouLON, Bull. Soc. £tud. Sci. Nat., Elbeuf, vol. 45, 1927, p. 175.

—

Pelseneer, Bull. Soc. Zool.

France, vol. 53, 1928, p. 173 (parasitized by Eulima comatulicola) .^Ohshima. and Ikeda, Proc.

Imp. Acad. Japan, vol. 10, No. 2, 1934, p. 127 (copulation).

Comatula annulala Risso, Histoire naturelle des principales productions de I'Europe meridionale,

vol. 5, Paris and Strassbourg, 1826, p. 275 (Nice).—P. H. Carpenter, Journ. Linn. Soc. (Zool.),

vol. 24, 1891, p. 69 (identity).

Comatula coralina Risso, Histoire naturelle des principales productions de I'Europe m6ridionale, vol.

5, Paris and Strassbourg, 1826, p. 275 (Nice).—P. H. Carpenter, Journ. Linn. Soc. (Zool.),

vol. 24, 1891, p. 69 (identity).

Comatula curopaea Leuck.art, Versuch einer naturgemiissen Eintheiluug der Helminthen, Heidelberg

and Leipzig, 1827, p. 24; Zoologische Bruchstiicke, vol. 3, Helminthologie Beitriige, Programm
zur Eroffnung der Wintervorlesungen in Freiburg, pt. 1, Helmstadt, 1842, p. 12.

—

[Gervais],

Dictionnaire universel d'histoire naturelle, vol. 4, 1844, p. 130 (general account).— M. Sars,

Nyt Mag. Naturvidensk., vol. 10, 1857, p. 16 [as separate, Bidrag til Kundskaben om Middel-

havets Littoral-Fauna, p. 72] (Trieste, Naples, Messina; 10-40 fms.).

—

Sb.mper, Arbeit. Inst.

Wiirzburg, vol. 1, 1874, p. 260 (anatomy).—W. B. Carpenter, Ann. Mag. Nat. Hist., ser. 4,

vol. 16, 1875, p. 203 (translation of Ludwig, 1875).

Comatula, sp. Heusinger, Zeitschr. Organ. Physik, vol. 2, Heft 1, 1828, p. 57 (anatomy).

—

Leuokart,
Oken's Isis, 1830, p. 612 (myzostomes).

—

MacAndrew, Rep. British Assoc, for 1850, 1851, p.
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282 (abundant at Malaga).—Bronn, Die Klassen und Ordnungen der Strahlenthiere, 1860, p.

234 (SpeziaV— Metschnikoff, Bull. Acad. Sci. St. Petersburg, vol. 15, 1871, pp. 508, 509

(Spczia; comparative embryology).—van Beneden, Animal parasites and messmates, 1876,

pp 36, '37.—P. H. Carpenter, Quart. Journ. Micr. Sci., new ser., vol. 18, 1878, fig. XI, p. 379

(sectio'n through a larvae); Pop. Sci. Rev., vol. 4, No. 15, 1880, pi. 5, fig. 3 (diagram of the dis-

tribution of the axial cords).—Goette, Zool. Anz., vol. 3, 1880, p. 325 (larval anatomy).—

P. H. Carpenter, Quart. Journ. Micr. Sci., new ser., vol. 24, 1884, p. 321 (Naples; larval anat-

omy).—Beard, Mitt. Zool. Stat. Neapel, vol. 5, 1884, p. 546 (myzostomes) .—J. Barrois,

Compt. Rend. Acad. Sci., vol. 103, 1886, pp. 892, 893 (homologies of the larvae); Ann. Mag.

Nat. Hist., ser. 5, vol. 18, 1886, pp. 497, 498 (same).—MacBride, Proc. Roy. Soc, vol. 54,

1894, p. 436 (early stages compared with those of Asterina).—Beard, Mitt. Zool. Stat. Neapel,

vol. 13, 1897, p. 183 (myzostomes).

—

Kinqsley, Elements of comparative zoology, 1897, fig.

134, p. 294.—MiNCKERT," Arch. Naturg., Jahrg. 71, 1905, vol. 1, Heft 1, p. 238 (regeneration;

from Preyer and Frenzel).

Comalula adconae (not of Lamarck, 1816) Delle Chiajb, Instituzioni di Anatomia e Fisiologia com-

parativa, vol. 1, 1832, p. 205 (mouth; stomach).

—

Grdbe, Aotinien, Echinodermen und Wurmer

des Adriatischen und Mittelmeeres, Koningsberg, 1840, p. 14 (Mediterranean).-Delle Chiaje,

Descrizione e notomia degli animali invertebrati della Sicilia citeriore, vol. 4, 1841, p. 64, pi.

134, figs. 8-12 (Kingdom of Naples).—J. MtJLLBR, Arch. Naturg., 1841, vol. 1, p. 144 (madre-

porite described by Delle Chiaje shown to be a myzostome).—P. H. Carpenter, Journ. Linn.

Soc. (Zool.), vol. 24, 1891, p. 69 (of Delle Chiaje= rosacea [medilerranea]).

Comatxda pectinata Leuckabt, Zeitschr. organ. Physik, vol. 3, 1833, p. 389 (= C. medilerranea).

Aleclo europaea (not of Leach, 1815) Leuckart, Zeitschr. Organ. Physik, vol. 3, 1833, p. 385, footnote

(Cette; identity).—J. Mxjller, Abh. Preuss. Akad. Wiss. for 1841, 1843, pp. 178, 182 (structure).

—

Philippi, Neues. Jahrb. Min., 1844, pp. 540, 541.

—

Behthold, Lehrbuch der Zoologie, 1845, p.

528 (after J. Miiller).

—

Mtken, Oversight over Gr0n!ands Echinodermata, 1857, p. 83 (Mediter-

ranean).— Beyrich, Abh. Preuss. Akad. Wiss. for 1857, 1858, p. 24 (comparison of arms with those

of Encrinus).—Lutken, Vid. Medd. Nat. Foren. K0benhavn, 1864, p. 214, footnote (micro-

scopic spicules in the disk).—W. B. Carpenter, Ann. Mag. Nat. Hist., ser. 4, vol. 16, 1875, p.

202 (anatomy; translation of Semper, 1875), p. 206 (discussion).

Comalula rosacea Leuckart, Zeitschr. organ. Physik., vol. 3, 1833, p. 375 (Cette; identity with As-

terias pectinata Linnaeus).-

—

Delle Chiaje, Descrizione e notomia degli animali invertebrati

della Sicilia citeriore, vol. 4, 1841, p. 65 (scarlet).

—

Forbes, History of British starfishes, 1841,

pp. xviii, 17 (Mediterranean); Rep. British Assoc, for 1843, 1844, p. 148 (Aegean Sea, among the

Cyclades, 20-30 fms., weedy ground; local), p. 149 (Aegean and Mediterranean; 20-30 fms.).

—

Carus, Icones zootomicae, vol. 5, 1857, pi. 5, figs. 2-4, 7-10, 13 (anatomy).

—

Forbes, in Forbes

and Godwin-Austen, Natural history of the European seas, 1859, p. 149 (entire Mediterranean

Sea).

—

Greeff, Sitz. Ges. Nat. Marburg, 1876, No. 1, January, p. 18 (anatomy), discussion of

W. B. Carpenter).

—

Brehm, Thierleben, vol. 10, 1878, p. 446, fig. p. 447 (general account).

—

A. AoAssiz, Mem. Mus. Comp. Zool., vol. 9, No. 2, 1883, pp. 5, 9, pi. 1, figs. 1-9, 27-35, pi. 2,

figs. 1-23 (morphology and development; compilation).

—

Filhol, La vie au fond des mers,

1885, p. 207.

—

Fredericq, La lutte pour I'existence chez les animaux marins, 1889, p. 269.

—

Nicholson and Lydekker, Manual of palaeontology, 1889, p. 411 (general account).

—

Vayssi-

iiRE, Ann. Mus. Marseille, vol. 17, 1919, p. 103 (locality).

Comalula pectinata Oken, Allgemeine Naturgeschiehte, vol. 5, 1835, Abth. 2, p. 594.

Comatule de la Mediterrante Dujardin, L'lustitut, vol. 3, No. 119, 1835, p. 268 (habits, etc.).

Penlacrinus europaeus (not of J. V. Thompson, 1827) Dujardin, in Deshayes and Milne-Edwards,
Lamarck, Histoire naturelle des animaux sans vertfcbres, ed. 3, vol. 1, 1837, p. 470 (Toulon, May
1835).

—

Dujardin and Huric, Histoire naturelle des zoophytes, fichinodfermes, 1862, p. 196, pi. 1,

fig. 15 (pentacrinoid taken at Toulon in May 1835).

—

Clads and Sedgwick, Elementary text

book of zoology, vol. 1, 1885, p. 289.

—

Perkier, Nouv. Arch. Mus. Hist. Nat., Paris, ser. 2, vol. 9,

1886, p. 63 (history) ; Mdmoire sur I'organisation et la developpement de la comatule de la M6di-
terran^e, 1886, p. 15.

—

Seeliger, Zool. Jahrb., Anat. Ontog., vol. 6, 1892, pp. 332, 324 (references

to Bury and Barrois).

Comalula decacnemos Dujardin, in Deshayes and Milne-Edwards, Lamarck, Histoire naturelle des

animaux sans vertfebres, ed. 3, vol. 1, 1837, p. 470 (Toulon).
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Comatula barbata Forbes, History of British starfishes, 1841, p. 17 (identity).—W. B. Carpenter,
PhU. Trans. Roy. Soc, vol. 156, 1866, p. 696 (identity).—P. H. Carpenter, Trans. Linn. Soc.

(Zool.), ser. 2, vol. 2, 1879, p. 7 (history).

Comatula bicolor Delle Chiaje, Descrizione e notomia degli animali invertebrati della Sicilia citeriore,

vol. 4, 1841, p. 65, pi. 172, figs. 6, 7 (Pozzuoli and Mondrazone, Sicily).—P. H. Carpenter, Journ.
Linn. Soc. (Zool.), vol. 24, 1891, p. 69 (identity).

Comatula adeone Verany, Catalogo degli animali invertebrati marini del Golfo di Geneva e Nizza,

1846, p. 5 (Gulf of Genoa); also published in Descrizione di Genova, vol. 1, pt. 2, 1846, p. 85.

Comatula (Alecto) mediterranea J . Muller, Abh. Preuss. Akad. Wiss. for 1847, 1849, p. 252 (Marseille;

Nizza).

Comatula rosea Leuckart, Bericht wissensch. Leistungen Naturg. Niederen Thiere, 1858, 1859, p. 101

;

1863, 1864, p. 86 (editorial error).

Alecto mediterranea Troschel and Rdthe, Handbuch der Zoologie, 1859, p. 584 (listed).

Comatula milleri Bronn, Die Klassen und Ordnungen der Strahlenthiere, vol. 2, Actinozoa, 1860,

p. 220, pi. 25, figs. 15-20 (in part; compilation).

Encrmus europaeus Dujardin and Hup£, Histoire naturelle des zoophytes, Echinodfermes, 1862, p. 2

of "Explication des planches" (error for Pentacrinus europoeus).

Antedon mediterraneus Wymlle Thomson, Phil. Trans. Roy Soc, vol. 155, 1865, p. 515 (develop-

ment; reference to Dujardin).

Antedon (Comatula) rosaceus W. B. Carpenter, Phil. Trans. Roy. Soc, vol. 156, 1866, p. 671 (refer-

ences to the synonymy and structure); Proc Roy. Soc, vol. 24, 1876, No. 166, p. 211 (further

notes on anatomy, physiology and development; but, like the preceding, dealing mostly with

bifida); No. 169, p. 451 (supplement, with criticisms of Ludwig and Greeff).

Antedon rosaceus W. B. Carpenter (in part), Phil. Trans. Roy. Soc, vol. 156, 1866, p. 672 (history;

cirri, and a few other details of structure; this work is based chiefly on bifida).— Wyvillb Thom-
son, Proc. Roy. Soc. Edinburgh, vol. 7, 1872, p. 765 (Porcupine stations off Tunisia)

—

Claus,

Grundzuge der Zoologie, 1872, p. 228 (early stages), p. 230 (example of the genus).—W. B. Car-
penter, Proc. Roy. Soc, vol. 24, 1876, p. 211 (anatomy; physiology; development), p. 451 (ad-

denda to the preceding; criticism of Ludwig, 1875, and Greeff, 1875).-

—

Glaus, Grundzuge der

Zoologie, 1876, pp. 277, 279.

—

Lange, Morphol. Jahrb., vol. 2, 1876, p. 282 (anatomy).— Zittel,

Handbuch der Palaeontologie, vol. 1, 1876, p. 323.

—

Quenstedt, Petrefactenkunde Deutschlands,

vol. 4, 1876, Asteriden u. Encriniden, p. 164, pi. 96, fig. 18.

—

Ludwig, Nachr. Ges. Gottingen,

Feb. 23, 1876, No. 5, p. 108 (anatomy) ; June 28, 1876, No. 13, p. 353 (anatomy) ; No. 23, 1876,

p. 676 (anatomy compared with that of Rhizocrinus; Zeitschr. wiss. Zool., vol. 28, 1877, p. 255,

pis. 12-19 (anatomy) ; vol. 29, 1877, p. 52 (anatomy compared with that of Rhizocrinus lofo-

tensis).—P. H. Carpenter, Nature, vol. 15, 1877, p. 197 (relationships).

—

Moselet, Quart.

Journ. Microsc. Sci., new ser., vol. 17, 1877, pp. 8, 10 (coloring matter).

—

Schluter, Zeitschr.

deutsch. geol. Ges., vol. 30, pt. 1, 1878, p. 33.

—

Ludwig, Morphologische Studien an Echino-

dermen, 1879, pp. 1, 40 (anatomy).—P. H. Carpenter, Quart. Journ. Geol. Soc, vol. 36, 1880,

p. 36 (central structures).—P. H. Carpenter, Zool. Anz., vol. 4, 1881, p. 521 (Skerki Bank,

Tunisia).

—

^de Loriol, Paleontologie frangaise, ser. 1, Animaux Invert^br^s, terrain jurassique,

vol. 11, pt. 1,1882, p. 69, pi. 2, figs. 1, 2 (from life, natural size).

—

Marion, Ann. Mus. Hist. nat.

Marseille (Zool.), vol. 1, Mem. No. 1, 1883, pp. 38, 39, 45, 105 (details of the distribution about

Marseille); No. 2, p. 24 (south of Rion and Planier, 100-200 m., with L. phalangium) .—Clkvs,
Traits de zoologie, vol. 4, 1884, p. 412 (general account).—A. M. Marshall, Quart. Journ. Micr.

Sci., new ser., vol. 24, 1884, p. 507, pi. 35 (nervous system) ; Studies from the biological laboratory

of Owens College, vol. 1, 1886, p. 263, pi. 14 (nervous system).

—

Packard, Zoology, 1886, p. 105,

figs. 66, 67 (general account).

—

Walther, Palaeontographica, vol. 32, 1S86, p. 161 (structure and

development).

—

Vogt and Yung, Traits d'anatomie comparfie, vol. 1, 1887, p. 519 (anatomy;

sacculi regarded as symbiotic algae; general account).

—

Greenwood, Journ. Physiol., vol. 11,

suppl. number, December 1890, pp. 594-597 (action of nicotine).

—

Gooorza y GonzAles, An. Soc.

Espanola Stor. Nat., vol. 20, pt. 2, Oct. 1, 1891, pp. 229, 240 (effects of fresh water).—Naoel,

Arch. Physiol., vol. 53, Heft 7-8, Nov. 24, 1892, pp. 337, 343 (Naples; observations on galvanic

stimuli).

—

Claus, Lehrb. Zool., 1897, p. 321.—Lo Bianco, Mitt. Zool. Stat. Neapel, vol. 13,

1899, p. 469 (Naples).

—

Giesbrecht, Mitt. Zool. Stat. Neapel, vol. 14, 1901, p. 61 (Secca di

Gajola; host of Enterognathus comatulae, a new parasite of the intestinal canal).

—

Delage and
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IIeiiouaki), Traitd de zoologie concrete, vol. 3, 1903, p. 394, fig. 494 (general account).—Reich-

enspeboer', Zeitschr. wiss. Zool., vol. 80, 1905, p. 24 (anatomy compared with that of [Xeocrinus]

decorus)- Bull. Mus. Comp. Zool., vol. 4G, 1905, No. 10, p. 171 (reprint of preceding).—Przibram,

Naturwiss. Rundschau, vol. 21, No. 47, Nov. 22, 1906, p. 620, fig. 4, p. 620; No. 48, Nov. 29, 1906,

p. 633; No. 49, Dec. 6, 1906, p. 645 (regeneration).

—

Reichenspeeger, Zeitschr. wiss. Zool.,

vol. 101, Heft 1/2, 1912, p. 2 (anatomy).

.Uleria$ radiata VV. B. Carpenter, Phil. Trans. Roy. Soc, vol. 156, 1866, p. 680, footnote 3 (in part;

error for pectinata).

Stella decacnemos rosacea W.'B. C.^.RPENTEn, Phil. Trans. Roy. Soc, vol. 156, 1866, p. 682 (fig. 6, pi.

124, in the "Encyclopodie mdthodique" identified).

Decacnemos crocea zaffarana Neapolitanorum W. B. Carpenter, Phil. Trans. Roy. Soc, vol. 156,

1866, p. 696 (impossible to say whether this is anything else than a larger form of barbala Linck;

possibly the milleri of Norman and Thomson).

Slella decacnemus barbata W. B. Carpenter, Phil. Trans. Roy. Soc, vol. 156, 1866, p. 696 (identical

with rosacea [bifida]).

Comateln Mecznikow [E. Metschnikoff], Zeitschr. wiss. Zool., vol. 16, 1866, p. 236 (myzostomes).

Anledon europneus LUtken, Vid. Medd. Nat. Foren. K0benhavn, 1869, Nos. 9-13, 1870, p. 180, foot-

note (mouth and anal tube).

—

Greeff, Sitz. Ges. Nat. Marburg, May 1876,No. 5, p. 88, figs. 1,

la, p. 90, fig. 2, p. 92, fig. 3, p. 93, fig. 4 (anatomy).

—

Schluter, Zeitschr. deutsch. geol. Ges.,

vol. 30, pt. 1, 1878, p. 33.

Comatules Baudelot, Arch. Zool. Exp. Gi5n., vol. 1, 1872, pp. 178, 186 (Port Vendres; nervous sys-

Xem).—VAN Beneden, Les commensaux at les parasites, 1875.

—

Marion, Ann. Mus. Hist. Nat.

Marseille (Zool.), vol. 1, Mem. No. 1, 1883, pp. 31, 32 (distribution about Marseille).

—

[Anon-

T-Mous], Le naturaliste, ser. 2, No. 52, May 1, 1889, p. 109, fig. 2 (popular account).

—

Lacaze-

DcTHiERS, Compt. Rend. Acad. Sci. vol. 112, No. 16, 1891, p. 837 (Station Arago [at Banyuls]),

p. 838 (Port Vendres, along the quay), p. 840 (Rosas, breeding period), p. 841 (Frontignan jetty

at Cette; breeding period).

—

Pruho, Zool. Anz., vol. 18, 1895, p. 395 (myzostomes).

Anledon, sp. Claus, Grundztige der Zoologie, 1872, p. 225 (general account).

—

Balfour, Quart.

Journ. Micr. Sci., new ser., vol. 20, 1880, p. 390 (larval stages).—A. AfiASsrz, Mem. Mus. Comp.
Zool., vol. 9, No. 2, 1883, pi. 2, figs. 22, 23 (early stages).—Bather, Ann. Mag. Nat. Hist., ser.

6, vol. 5, 1890, p. 317 (discoverj' of infrabasals by Bury; Anledon a very specialized type).

—

Beard, Zool. .\nz., vol. 17, 1894, p. 401 (myzostomes).

—

Kellt, Jenaische Zeitschr., vol. 35,

1901, pp. 469, 470 (chemical composition of the skeleton).—Russo, Zool. Anz., vol. 24, 1901,

pp. 529-533 (primitive stone canal and primitive gonad); figs. A-C, 1, 2, p. 530.

—

Godlewski,
Bull. Ac. Cracovie, 1905, pp. 501-506 (hybridization with echinoids, Anledon cf, Echinus 9);

Arch. Entwicklungsmechanik, vol. 20, Heft 4, Feb. 20, 1906, pp. 580-639 (hybrids with

echinoids).

—

Reichensperoer, Zool. Anz., vol. 33, No. 11, 1908, pp. 363-367 (glandular struc-

tures).

—

Hertwig and Kingslet, Man. Zool., 1909, figs. 324, 325, p. 341.

—

[Anonymous],
Guida per I'acquario della stazione zoologica di Napoli, 1917, p. 75 (color in life; habit of at-

tachment).

Anledon rosacea Brehm, Thierleben, vol. 10, 1878, p. 446 (in part; compilation).—P. H. Carpenter,
Proc. Roy. Soc, vol. 28, 1879, p. 385 (in part; comparison of arms vriih those of Promachocrimis
[kerguelensis]) , p. 387 (range), p. 389 (probable mobility of side and covering plates in other types

as in the marginal ambulaoral leaflets); Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 1879, pp. 2, 29,

32 (history; structure; morphology; comparison with Actinomelra [Comasteridaej; bibliography),

pi. 1, fig. 1, pi. 4, figs. 12-17.— LuDWiQ, Mitt. Zool. Stat. Ncapel, vol. 1, 1879, p. 536 (detailed

synonymy; Palermo, Messina, Naples, Nice, Marseille; other localities given refer to adriatica

and bifida) ; Zool. Anz., vol. 2, 1879, p. 540 (anatomy) ; Mitt. Zool. Stat. Neapel, vol. 2, ISSO,

p. 53 (comparison with L. phalangium), pi. 4, fig. 2 (four calcareous rods from an ambul.acral

lappet of a pinnule at the distal end of an arm); Zool. Anz., vol. 3, 1880, p. 470 (structure of the

egg membrane); Zeitschr. wiss. Zool., vol. 34, 1880, p. 311 (stone canal; anatomy).—P. H.
Carpenter, Pop. Sci. Rev., vol. 4, No. 15, 1880, p. 200, pi. 5, fig. 1 (vertical section through
the body); Bull. Mus. Comp. Zool., vol. 9, No. 4, 1881, p. 151 (1 of separate) (general aspect of

the Blake collection and comparisons); Quart. Journ. Micr. Sci., new ser., vol. 21, 1881, p. 182
(minute anatomy; bibliography); Zool. Anz., vol. 4, 1881, p. 521 (difl'erontial characters).—Bell,
Proc. Zool. Soc London, 1882, p. 533 (listed), p. 534 (specific formula).

—

Marion, Ann. Mus.
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Hist. Nat. Marseille (Zool.), vol. 1, Mem. No. 1, 1883, p. 105; Mem. No. 2, p. 16 (di.stribution
about Marseille).

—

Weinberg, Der Naturhistoriker, vol. 5, 1883, p. 266 (morphology). P. H.
Carpenter, Proc. Zool. Soc. London for 1882, 1883, p. 746 (discussion of Bell's method of formula-
tion, with corrected formula); Quart. Journ. Micr. Sci., new ser., vol. 23, 1883, p. 610 (relations
of the vascular system; criticism of Perrier) : Quart. Journ. Micr. Sci., new ser., vol. 24, 1884
p. 325 (Naples; larval anatomy).

—

Carus, Prodromus faunae mediterraneae, pt. 1, 1884, p. 85
(Marseille, Nice, Palermo, Messina, Naples, Cyclades; other localities given refer to bifida
moroccana or to adriaiica).—von Gb-^pf, Proc. Roy. Soc. Edinburgh, vol. 12, 1884, p. 378 (host
of Myzoslomum cirriferum); Challenger Reports, Zoology, vol. 10, pt. 27, 1884, pp. 14, 15, 19 33
44 (myzostomes) ; Challenger Reports, Narrative, vol. 1, pt. 1, 1885, p. 315 (myzostomes).
Glaus and Sedgwick, Elementary text book of Zoology, vol. 1, 1885, p. 289 (general account).
FiLHOL, La vie au fond des mers, 1885, p. 214.

—

Perrier, Zool. Anz., vol. 8, No. 194, 188,5, pp.
262-269 (summary of investigations on anatomy and development) ; .\rch. Zool. Exp. G(Sn., ser. 2,

vol. 4, 1SS6, p. i (summary of investigations on anatomy and development).

—

Dendy, Studies from
the biological laboratory of Owens Gollege, vol. 1, 1886, p. 299 (regeneration of the visceral mass) .

—

Braun, Sitz. nat. Ges. Univ. Dorpat, vol. 7, 1886, p. 308 (?Minorca).—P. H. CARPENrER, Trans.
Linn. Soc. (Zool.), ser. 2, vol. 2, 1880, p. 475 (variations in the cirri)

;
Quart. Journ. Micr. Sci., new

ser., vol. 28, 1887, p. 311, footnote 2 (announcement of Bury's discovery of infrabasals).

—

Col-
ombo, Rivista Marittima, year 20, pt. 10, 1887, pp. 5-32 (Naples).

—

von Graff, Challenger Re-
ports, Zoology, vol. 20, pt. 61, 1887, pp. 4, 15, pi. 4 (myzostomes).

—

Burt, Rep. British .\ssoc. for

1887, 1888, pp. 735, 736 (early stages) ; Proc. Roy. Soc, vol. 43, 1888, pp. 297-299 (Naples; early
stages).—P. H. Carpenter, Challenger Reports, Zoology, vol. 26, pt. 60, 1888, pp. 3, 7, 16, 19,

20, 22,23,27, 31-34,54,77,80, 89, 90, 110, 119, 123, 127, 137, 143, 158, 160-164, 168, 169, 171, 177^

178, 181-183, 192, 205, 229, 231, 240, 261, 286, 287, 309, 354-3.56, 366-368, 373, 377 (discussion of

various features).—Lo Bianco, Mitt. Zool. Stat. Neapel, vol. 8, 1888, p. 394 (breeding season;
occurrence).

—

Wachsmuth and Springer, Proc. Acad. Nat. Sci. Philadelphia, 1888, p. 352 (dis-

covery of infrabasals by Bury, their existence having previously been inferred by the authors).—
Sabatieb, Compte rendu des sf^-ances du congres Internationale de zoologie, Paris, 1889, p. 117
(occurrence at Cette).

—

-Korschelt, Zool. Jahrb., Anat. Ontog., vol. 3, 1889, p. 659 (middle
germ layer); vol. 4, 1889, p. 27 (cell structure).

—

Bury, Quart. Journ. Micr. Sci., new ser., vol. 29,

1889, p. 416 (comparative embryology), p. 446 (bibliography); Phil. Trans. Roy. Soc, vol. 179,

Ser. B, 1SS9, pp. 257-300, pis. 43-47 (detailed account of the early stages).

—

Lduwio, Zool. Anz.,
vol. 13, No. 339, 1890, pp. 377-379 (madreporic system).—MacMttnn, Quart. Journ. Micr.
Sci., new ser., vol. 30, 1890, p. 51 (coloring matter).—Lo Bianco, Mitt. Zool. Stat. Neapel,
vol. 9, 1890, p. 458 (methods of preservation); An. Soc. Espanola Stor. Nat., vol. 20, pt. 3, Dec.
31, 1891, p. 303 (preservation).—P. H. Carpenter, Journ. Linn. Soc. (Zool.), vol. 24, 1891,

p. 68 (first two brachials and intercostal plates), p. 69 (synonymy).

—

Gogorza y GoNz.iLEZ, An.
Soc. Espanola Stor. Nat., vol. 20, pt. 2, Oct. 1, 1891, pp. 229, 240 (effect of fresh water) .—Hart-
LAUB, Nova Acta Acad. German., vol. 58, No. 1, 1891, p. 14 (littoral member of the Tenella

group), p. 113 (in Gtittingen Mus.).

—

Glaus and Sedgwick, Elementary text book of zoology,

vol. 1, 1892, p. 289 (general account).

—

Frbnzel, Arch. Physiol., 1892, pp. 85, 110 (alimentary

canal).

—

Seeliger, Zool. Jahrb., Anat. Ontog., vol. 6, 1892, p. 161 (embryology; references to

Bury and Barrois) ; Ann. Mag. Nat. Hist., ser. 6, vol. 10, 1892, p. 481 (same).

—

Chadwick, Ann.
Mag. Nat. Hist., ser. 6, vol. 12, 1893, pp. 195-198, pi. 8 (Naples; description of a specimen with

2 disks).

—

Perrier, Traite de zoologie, 1893, p. 784 (general account).

—

Cu^not, Zool. Anz.,

vol. 17, 1894, p. 316 {Hemispeiropsis antedonis correct name for Trichodina antedonis Cu6not=
H. comatulae Konig [an infusorian parasite]).

—

-Koehler, Mem. Soc. Zool. France, vol. 7, 1894,

p. 426 (La Ciotat; loc.il occurrence) ; Une excursion zoologique a Cette, Lyon, 1894, p. 4 (Cette).

—

Nagel, Bibliotheca zoologica. Heft 18, 1894, p. 178 (smeU and taste).

—

Wheeler, Zool. Anz.,

vol. 17, 1894, p. 178 (myzostomes).

—

Waltheb, Einleitung in die Geologic als historische Wiss.,

1894, pp. 296, 298.—Crety, Ric. Lab. Anat. Univ. Roma, vol. 4, 1894, p. 264 (eggs), p. 278

(bibliography) ; fasc. 3-4, Feb. 20, 1895, p. 264 (oocj-te).—Bury, Quart. Journ. Micr. Sci., vol. 38,

1895, p. 86 (metamorphosis).

—

Hartlaub, Bull. Mus. Comp. Zool., vol. 27, No. 4, 1895, p. 143

(bathymetric range).

—

Field, Journ. Morphol., vol. 11, No. 2, October 1895, p. 235 (spermato-

genesis).

—

-Pbuvot, Arch. Zool. Exp. Gen., .ser. 3, vol. 3, 1895, pp. 647, 651, 652 (details of the

distribution about Banyuls).

—

Wheeler, Journ. Morphol., vol. 11, 1895, p. 305 (myzostomes);

556-622—67 17
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Mitt. Zool. Stat. Neapel, vol. 12, 1896, pp. 230, 237 (myzostomes).—[Anonymods], Guida per

I'acquario della stazione zoologia de Napoli, 1896, p. 65, fig. 5, p. 5.—Driesch, Arch. Entwickel-

ungsmechanik, vol. 4, 1896, p. 116 (myzostomes).

—

Marchisio, Boll. Mus. Zool. Univ. Torino,

vol. 9, No. 227, Feb. 29, 1896, p. 1 (Portofino, Gulf of Rapallo).

—

Ostroumoff, Bull. Acad. Sci.

St. Petersburg, ser. 5, vol. 5, No. 1, June 1896, p. 4.5 {ScMnik Sta. 61; 683 specimens), p. f)! (Med-

iterranean and Sea of Marmora), p. 75 (Seldnik Sta. 31), p. 78 (Sta. 35), p. 79 (Sta. 36), p. 91

(Sta. 61).

—

Hertwig, Lehrb. Zool. 1897, pp. 303, 305; fig. 286, p. 303.

—

Parker and IIaswell,

Text-book of zoology, vol. 1, 1897, p. 373, fig. 301 (general account).

—

Pruvot, Arch. Zool. Exp.

G6n., ser. 3, vol. 5, 1897, p. 20 (details of distribution about Banyuls).

—

[Anonymous], Guida

per I'acquario della stazione zoologica di Napoli, 1898, pp. 66, 67; fig. 5, p. 6; fig. 6, p. 5.

—

Kon-

8TANECKI, Arch. Mikros. Anat., vol. 51, 1898, p. 461 (myzostomes).

—

Marion, Ann. Mus. Hi.st.

Nat. Marseille, ser. 2, vol. 1, fasc. 1, No. 4, 1898, p. 172 (Bosphorus; details of occurrence).

—

Wheei-er, Arch. Biol., vol. 15, 1898, p. 1 (myzostomes); Zool. Anz., vol. 22, No. 591, 1899,

p. 282 (sexual phases of myzostomes).

—

[Anonymous], Leitfaden fUr das aquarium der Zool. Stat.

Neapel, 1899, p. 65, fig. 6, p. 5.

—

Aurivillius, Bihangtill k. Svensk. Akad., vol. 24, Afd. 4, No. 4,

1899, p. 11 (in part).

—

Hovey, U.S. Nat. Mus. Bull. 39, pt. M, 1899, p. 27 (preservation; from Lo

Bianco, 1890).—Lo Bianco, Mitt. Zool. Stat. Neapel, vol. 13, 1899, p. 469 (Naples; breeding

season; local occurrence).

—

Emery, Compendio Zool., 1899, p. 218, figs. 2526, 253.—Russo, Zool.

Anz., vol. 22, No. 591, 1899, pp. 288-292 (Naples; origin of the sexual cells).

—

Bosshard, Jen-

aische Zeitschr., vol. 34, 1900, pp. 65-107, pis. 3-8 (Naples; anatomy and histology; original de-

tailed investigations of the articular unions) .^—-Rnsso, Atti Accad. Lincei, Rendiconti, ser. 5,

vol. 9, 1900, pp. 361-366, fig. 1, p. 364 (origin of the sexual elements) ; Zool. Anz., vol. 24, No. 651,

1901, p. 530; figs. 1, 2, p. 530 (morphology).—Pruvot, Arch. Zool. Exp. G^n., ser. 3, vol. 9, 1901,

p. 39 (occurrence in Spanish territory near Banyuls).

—

Przibram, Arch. Entwickelungsmechanik,

vol. 11, 1901, p. 334, pi. 14 (Naples; detailed account of regeneration).

—

Riggenbach, Zool. Anz.,

vol. 24, No. 653, 1901, p. 588 (Naples; autotomy).

—

Schmeil, Text book of zoology, 1901, pp.

463, 858; fig. H, p. 462.—Buller, Rep. British Assoc, for 1901, 1902,'p. 357 (actions of the sper-

matozoa); Quart. Journ. Micr. Sci., new ser., vol. 46, 1902, p. 151 (fertilization of the eggs).

—

GoETTE, Lehrb. Zool., 1902, p. 316, fig. 361.

—

Koehler, in Gadeau de Kerville, Bull. Soc. Rouen,

ser. 4, vol. 36, 1902, p. 178.—Marshall, Zool Anz., vol. 25, No. 666, 1902, pp. 209-211

(Naples; cf gonopores) ; Journ. Roy. Micr. Soc, 1902, p. 437 (abstract of preceding).

—

-Schneider,

Lehrbuch der vergleichende Histologic der Tiere, Jena, 1902, p. 661 (histology).

—

von Furth,
Vergleichende chemische Physiologic der niederen Tiere, 1903, p. 519 (coloring matter; after

Kruckenberg, Moseley and MacMunn).

—

Grave, Biol. Bull. Woods Hole, vol. 5, 1903, No. 3,

p. 172, fig. 4 flarvae; compilation).

—

Carazzi, Monitore Zool. Ital., vol. 15, 1904, pp. 62 [87]

(myzostomes).

—

Ludwig, Zool. Jahrb., suppl., vol. 7 (Weissmann Festschr.), 1904, p. 684 (dis-

tribution), p. 685 (eggs hanging on the pinnules), p. 699 (eggs remain on the pinnules and em-
bryonic development takes place here; bibliography).

—

Godlewski, Bull. Ac. Cracovie, 1905,

pp. 501-506 (hybrids with echinoids; Antedon (f, Echinus 9).

—

La.\kester, Extinct animals,

1905, p. 292 (general account).

—

Minckert, Arch. Naturg., Jalu-g. 71, vol. 1, 1905, Heft 1, p. 168

(syzygies; regeneration); fig. F, p. 197 (with 2 disks; from Chadwick).

—

Bassani, Atti Accad.

Napoli, ser. 2, vol. 12, No. 3, 1905, p. 57 (Taranto; in the pleistocene marly clays); Riv. Ital.

Pal., vol. 12, 1906, p. 1.—Lo Bianco, Mitt. Zool. Stat. Neapel, vol. 18, 1906, pp. 93, 101 (effect

of the rain of cinders in April 1906).

—

Aranda y Mill.4n, Mem. Real Soc. Espan. Hist. Nat.

Madrid, vol. 5, Mem. 5o, 1908, p. 246 (Banyuls-sur-mer; Barcelona; Blanes; Valencia; occur-

rence).—Reichensperger, Zool. Anz., vol. 33, No. 11, 1908, pp. 363-367; fig. 3, p. 366 (glan-

dular structures).

—

Mortensen, i)anwiarA:-Expedition til Gr0nlands NE. kyst, vol. 5, Medd.
Gr0nland, No. 4, vol. 45, 1910, p. 245.—Parker and Haswell, Text-book of zoology, vol. 1,

1910, pp. 405-410 (morphology; anatomy; development).

—

Wester, Zool. Jahrb., Syst. Ontog.,
vol 28, Heft 6, 1910, p. 540 (absence of chitin).—Schaxel, Arch. Mikros. Anat., vol. 76, Heft 3,

Jan. 20, 1911, pp. 545, 563 (growth of the oocyte).—Cotronei, Boll. Soc. Nat. Napoli, vol. 24,

1910, 1911, pp. 155-157 (oocyte); Arch. Zool. Ital., vol. 5, 1912, pp. 42-75 (fascia vitellogena)

;

Monitore Zool. Ital., vol. 23, 1912, pp. 11-14 (same).—Baldelli, Arch. Zool. Ital., vol. 7, 1914,

pp. 83, 99, 101 (specimens collected by the Washington).—[Anonymous], Guida per I'acquario

della stazione zoologica di Napoli, 1917, fig. 5, p. 6.—Guthrie and Hibbard, Biol. Bull. Woods
Hole, vol. 37, No. 3, September 1919, p. 145 (comparative embryology).—Koehler, Faune de
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France 1, fichinodermes, 1921, p. 193 (old name for French species of Antedon).—-Bonnet, Bull.

Soc. Zool. France, vol. 52, 1928, p. 494 (Rade de Toulon).—Parenzan, Boll. Idrobiol. Afr. Orient.

Ital., Addis Ababa, vol. 1, 1940, pp. 127, 128, 129, 135 (Gulf of Naples, 14-100 meters).—Paris,
Vie et milieu, vol. 5, No. 4, 1954, pp. 492, 501.

Stella decacnemus rosacea P. H. Carpe.nter, Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 1879, p. 4 (figure

of Linck's species in the "Encyclopedie methodique").

Antedon milleri P. H. Carpenter, Zool. Anz., vol. 4, 1881, p. 521 (Mediterranean form usually with
long ovaries [milleri], but a few with short obtained by the Porcupine on the Slferki Bank).

Comatula medilerranaea Pebrier, Les colonies animales, 1881, p. 605 (general account).

Antedon medilerraneum Perbier, in Milne-Edwards, Arch. Miss. Sci., ser 3, vol. 9, 1882, p. 20 (col-

lected by the Travailleur in tlie Mediterranean).

Antedon bifida (not of Pennant, 1777) Bather, Proc. London Amateur Sci. Soc, vol. 1. Nos. 1 and
2, July 1890, p. 33 (in part; example of a free swimming gregarious form; Bay of Naples).

—

Cu^NOT, Zoologie descriptive, 1900, pp. 227-264 (general account).

—

Grieg, Bergens Mus.
Aarb. for 1904, No. 5, p. 7, p. 23 (Naples; detailed comparison of the cirri and lowest pinnules

with those of related species), p. 25 (compared with pelasus), p. 29 (syzygies; genital pinnules),

p. 31 (segments of genital pinnules), p. 32 (ambulacral deposits), p. 34 (pinnules); fig. 3, C,

p. 33 (portion of a pinnule showing sacculi, covering-plates and tentacles).

—

Doderlbin, Fauna
Arctica, vol. 4, Lief. 2, 1905, p. 405 (northern representative of the Tenella group; in part).

—

Chadwick, Proc. and Trans. Liverpool Biol. Soc, vol. 21, 1907,p. 371 (development), pi. 7 [pis.

1-6 and the text except for the matter dealing with development refer to bifida]; reprinted

as Liverpool Mar. Biol. Comm. Mem. 15, 1907, entitled "Antedon," of which p. l=p. 371.

—

A. H. Clark, Smithsonian Misc. Coll., vol. 50, pt. 3, 1907, p. 352 (synonymy); Amer. Nat., vol.

42, 1908, No. 500, p. 542 (1 of 3 recognized species of Antedon); No. 503, p. 717 (specimens from

deep water larger than those from shallow water), p. 722 (ecology, compared with that of oriental

forms), pp. 723, 724 (color); Proc Biol. Soc. Washington, vol. 21, 1908, p. 152, footnote (less

variable in the Mediterranean than on the British coasts [that is, mediterranea is less variable than

bifida]); Proc. U.S. Nat. Mus., vol. 33, 1908, p. 671 (infrabasals demonstrated by Bury); vol. 34,

1908, p. 269 (relationships with Promachocrinus and Decamelrocrinus [Thaumatocrinus])
, p. 276

(comparison of the post-radial series with those of the Pentametrocrinidae) ; vol. 35, 1908, p. 119,

footnote (arm structure) ; Geogr. Journ., vol. 32, No. 6, 1908, p. 603 (variation in size), p. 606 (ecology

compared with that of the Tropiometridae, Zygometridae, Himerometridae and Comasteridae;

color), p. 607 (color); Vid. Medd. Nat. Foren. K0benhavn, 1909, p. 119 (ecology), p. 120 (breeding

season), p. 150 (strong superficial resemblance to Comactinia meridionalis and C. echinoptera)

;

Proc. U.S. Nat. Mus., vol. 38, 1910, p. 329 (development).

—

Koehler and Vanet, Bull. Mus.
Hist. Nat., Paris, No. 1, 1910, p. 26 (collected by the Travailleur or the Talisman).—Mortensen,
Dawwarfc-Expedition til Gr0nlands NE. kyst, vol. 5, No. 4, Medd. Gr0nland, vol. 45, 1910,

p. 245 (in part; post-embryonic development of crinoid larvae has been closely studied only

in this species and in Hathromctra sarsii).—Apstein, Sitz. Ges. Nat. Freunde, Berlin, No.

5, May 1915, p. 129.

—

Mortensen, Vid. Medd. Nat. Foren. K0benhavn, vol. 72, 1920, pp.

70-72 (notes on structure and development) ; Studies in the development of crinoids, 1920,

p. 11 (development compared with that of Tropiometra)
, p. 76 (fate of the azygous tentacle),

p. 59 (discussion of the embryology); Handbook of the echinoderms of the British Isles, 1927,

fig. 16, p. 30 (from Chadwick).

Antedon mediterraneaneous Parkes, Manchester Microsc. Soc Trans, for 1890, 1891, p. 47.

Anlhedon rosacea Nagel, Bibhotheca zoologica. Heft 18, 1894, p. 175 (smell and taste).

Comatuea mediterranae Claus, Lehrb. Zool., 1897, fig. 304, p. 320.

Crinoid Goto, Journ. Coll. Sci. Impcr. Univ. Tokyo, vol. 10, pt. 3, 1898, p. 246 (homologies of crinoid

and asteroid larvae).—A. H. Clark, Smithsonian Misc. Coll., vol. 72, No. 11, July 20, 1921,

pp. 1-20 (relationships of the crinoids with other echinoderms, and with the rhizocephalan crus-

taceans).

Antedon mediterranea A. H. Clark, Amer. Nat., vol. 42, 1908, No. 500, p. 542 (one of the three species

of Antedon recognised); Vid. Medd. Nat. Foren. K0benhavn, 1909, p. 120 (breeding season);

Proc. U.S. Nat. Mus., vol. 38, 1910, p. 330 (development compared with that of adrialica).—
KoFoiD, U.S. Bur. Educ. Bull. No. 4 (whole No. 440), 1910, pi. 8, fig. B (living specimens, with

other organisms; photographed in an aquarium at the Naples Station).

—

Mortensen, Danmark-

Expedition til Gr0nlands NE. kyst, vol. 5, No. 4, Medd. Gr0nland, vol. 45, 1910, p. 246 (orals
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comiKired with those of PoUomelra prolUa).—A. H. Clark, Proc. U.S. Nat. Mus., vol. 40, 1911,

p. 7 (occiir.s on the Mediterranean coast of Africa), p. 9 (characteristic of the Mediterranean divi-

sion of the European fauna), p. 39 (range; synonymy), p. 40 (Bay of Benzert, Tunis, 50-100 fnis.;

identification not certain; occurs in the Cyclades); Bull. Mus. Hist. Nat., Paris, No. 4, 1911,

p. 244 ( = Comatula mediterranea Lamarck), p. 257 (Cette; Hyeres; Marseille; coasts of France;

now rare about Naples where it was formerly abundant) ; in Michaelsen and Hartmeyer, Die

Fauna SUdwest-Australiens, vol. 3, 1911, Lief. 13, p. 449 (no shortening of the arms as in petasus);

Mem. Australian Mus., vol. 4, 1911, p. 708 (anatomy has been studied), p. 709 (embryology

studied by Barrois and by Bury); Notes Leyden Mus., vol. 33, 1911, p. 191 (synonymy; Medi-

terranean Sea; Naples); vol. 34, 1912, pp. 130, 131 (compared with A. [Euantedon] moluccana)

;

Smithsonian Misc. Coll., vol. 60, 1912, No. 10, p. 30 (cirri compared with those of A. hupjeri;

Nice; Naples; Sicily; Mediterranean Sea), p. 31 (compared with Euantedon, and with E. sinensis);

Proc. U.S. Nat. Mus., vol. 43, 1912, p. 384 (specimens from Marseille and Nice cited under Coma-

tula [Aleclo] mediterranea by J. MuUer, 1849, represent this species), p. 404 (Naples; Rovigno;

Sicily; Mediterranean; no locality); Crinoids of the Indian Ocean, 1912, p. 1 (history; included

by Linnaeus in Aslerias pectinata), p. 30 {= Comntula [Alecto] mediterranea J. MuUer, 1849);

Smithsonian Misc. Coll., vol. 61, No. 15, 1913, p. 52 (Bay of Marseille, 60-80 meters; Bay of

Marseille; Nice; Naples; Spezia; no locality).

—

Spkinoer and Clark, Zittel-Eastman's Paleon-

tology, 1913, p. 181 (ontogeny).—A. IL Clark in Michaelsen and Hartmeyer, Beitrage zur

Kenntnis der Meeresfauna Westafrikas, Echinod. II, Crinoidea, 1914, p. 307, footnote (occurs

in Sicily, as does moroccana; identity of specimens from the Bay of Benzert doubtful), p. 312

(occurs at Malaga; represents an extreme type of the genus), p. 314 (in key), p. 315 (range);

Die Crinoiden der Antarktis, 1915, p. 190 (occurrence in the Mediterranean Sea); Unstalked

crinoids of the SihoffO-Exped., 1918, p. 203 (in key; range).

—

Mortensen, Studies in the develop-

ment of crinoids, 1920, p. 6 (comparison of the egg with that of Tropiometra carinata [pida]),

pp. 8, 11 (development compared with that of Tropiometra), p. 59 and following (discussion of

the embryology); Vid. Medd. Nat. Foren. K0benhavn, vol. 71, 1920, p. 152 (early development

compared with A. petasus), pp. 154, 155; vol. 72, 1920, pp. 70-72 (notes on structure and develop-

ment).—A. H. Clark, Smithsonian Misc. Coll., vol. 72, 1921, No. 7, pp. 9, 23 (food), pi. 15, fig. 56

(larva).

—

Koehler, Faune de France, 1, fichinodermes, 1921, p. 11 (found on quays and jetties

among algae in the Mediterranean), p. 192, p. 194 (in key), p. 195 (description; distribution; color

in life); figs. 149/?, p. 195; fig. 150, p. 196.—Bather, Nature, vol. 107, March 31, 1921, pp. 1.32,

133 (review of Mortensen, 1920).—A. II. Clark, The Danish Ingolf-Exped., vol. 4, No. 5, Cri-

noidea, 1923, p. 41 (range), p. 56 (in key).

—

Gisl^n, Zool. Bidrag Uppsala, vol. 9, 1924, p. 28,

footnote 1, p. 279.—TuRCHiNi, Compt. Rend. Soc. Biol. Paris, vol. 93, 1925, p. 1089 (color).—

RuN.MsTROM, Arch. Entwicklungsmechanik, vol. 105, 1925, pp. 63-111 (experimental analy.sis of

development), figs. 1-31.

—

Ran.son in Le Danois, Office scientifique et technique des p^ches mari-

times, M6moires (s6rie speciale) No. 3, 192.5, pt. 1, R&herches sur les fonds chalutables des

c6tes de Tunisie, p. 55 (Stas. 768, 780, 781, 788, 793 of the Tanche). Also published in the Ann.

Sta. Oc^anogr. Salammbo, vol. 1, 1925.

—

Koehler, Les ^chinodermes des mers d'Europe, vol. 2,

1927, p. 122 (in key), pp. 123, 124 (references; description; distribution), pi. xi, fig. 7; in Faune et

Flore Mdditerranc'e, Paris, 1929 (pages not numbered) (replaces bifida in the Mediterranean).

—

Zirpolo, Bol. Soc. Nat. Napoli, vol. 40, 1929, pp. 52-56, figs. 1-4 (bifurcating arms).— Car-
valho, Mem. Est. Mus. Zool. Univ. Coimbra, ser. 1, No. 30, 1929, p. 9 (catalogue of Zool. Mus.

Coimbra collection).

—

Rivera, Bol. Pesc. Madrid, vol. 14, 1920, p. 50 (in key), figs. 2, 4.

—

Ronn-
STROM, Arch. Entwicklungsmechanik, vol. 121, 1930, pp. 714-725 (metamorphosis).

—

Boone,
Bull. Vandorbilt Mar. Mus., vol. 4, 1933, p. 70.—Tortonesb, Natura, Milano, vol. 24, 1933,

pp. 164,' 165.

—

Djakonov, Les (5chinodermes des mers arctiques (in Russian), Leningrad, 1933,

fig. 4, p. 17, fig. 6, p. 19.—Buen, Bol. Soc. Esp. Hist. Nat. Madrid, vol. 34, 1934, pp. 442, 443;

Trab. Inst. Esp. Oceanogr. Madrid, No. 6, 1934, p. 22 (Majorca).-Rivera, Trab. Inst. Esp.

Oceanogr. Madrid, No. 10, 1934, p. 83 (Xauen stas.).

—

Ekman, Tiergeographie des Meeres,

1935, p. 120.—Chalaux, Bull. Soc. Sci. Bretagne, vol. 11, 1935, pp. 91-93 (specimen with 12

arms from Banyuls) ; figs. 1-3.

—

Tortonese, Ann. Mus. Civ. Stor. Nat. Genova, vol. 57, 1935,

p. 222 (limited to Mediterranean), pp. 264-265 (size; cirri; range) : Atti Soc. Ital. Sci. Nat., vol.75,

1936, p. 280.

—

Perrier, La faune de la France, vol. lA, Paris, 1936, p. 95 (key to the French
species of Antedon; color; size).

—

Mortensen and Steuer, Notes Hydrobiol. Fish. Directorate,
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Egypt, No. 21, 1937, The fishery grounds near Alexandria. XIII. Echinoderma, p. 28 (local

distribution), pp. 28-29.

—

Kolosvary, Festschrift fiir Embrik Strand, vol. 2, 1937, p. 469 (com-
parison with A. adriatica).—Toktonese, Boll. Mus. Zool. Univ. Torino, vol. 46, ser. 3, No. 82
1938, p. 5 (listed), pp. 44-45 (synonymy; material; color); Boll. Zool., year 9, Nos. 5-6, 1938,

p. 267, p. 269 (occurrence off Tripolitania).

—

Bruun, Bull. Stat. Octanogr. Salammbo, No. 40,

1940, p. 17 (listed).

—

Toktonese, Ann. Mag. Nat. Hist., ser. 11, vol. 13, 1946, p. 715 (habitat;
color variations).—B.^cci, Pubbl. Staz. Zool. Napoli, vol. 20, 1947, p. 171 (Gulf of Naples; bot-
tom communities), p. 172.

—

Vatova, Pubbl. Staz. Zool. Napoli, vol. 21, 1947, p. 60.

—

Cu6not
in Grass6, Traits de zoologie, vol. 11, 1948, pp. 45, 71.

—

Dawtdoff in Grassd, Trait6 de zoologie,

vol. 11, 1948, fig. 357 (larva).

—

Toktonese, Bull. Inst. Oc^anogr. Monaco, No. 956, 1949, p. 4
(bathymetrical range), p. 15 (listed).

—

Mijli.eger, Aquar. Terrar. Z. Stuttgart, vol. 4, 1951,

p. 18, fig. 4 (photograph of hve specimen standing on the arm tips; elementary description; color),

pp. 18-19 (developmental stages).

—

Toktonese, Atti Accad. Ligure, vol. 8, 1952, p. 168 (in table

of habitat), pp. 169-172 (occurrence in Ligurian Sea; color; cirri), fig. 2; BuU. Inst. Zool. Univ.
Torino, vol. 4, No. 4, 1954, pp. 9, 10 (Israel); Bull. Stat. Aquicult. PIche, Castiglione, new ser..

No. 7, 1955, pp. 207-209.

—

Hyman, The invertebrates, vol. 4, Echinoderraata, 1955, pp. 62, 63
(nervous system), p. 73 (spawning time), p. 103 (response to mechanical stimulation), p. 108
(regenerative powers), fig. 30B and C.

—

Cherbonnier, Les (5chinodermes, Monte Carlo, 1955,

p. 93; Bull. Stat. Oc^anogr. Salammbo, No. 53, 1956, p. 4 (listed), p. 7 (stations off Tunisia).—
Tortonese, Ann. Mus. Civ. Stor. Nat. Genova, vol. 68, 1956, p. 181 (localities of Tortonese
collection specimens); BuU. Res. Council Israel, vol. 6B, Nos. 3-4, 1957, pp. 189, 190 (small size

in Israel).— Gautier-Michaz, Ann. Inst. Oc&mogr., Paris, new ser., vol. 34, 19.58, pp. 146, 147

{Calypso stations), p. 155.

—

Kerneis, Vie et Milieu, vol. 11, No. 2, 1960, p. 171.

—

Costa, Vie et

Milieu, vol. 11, No. 1, 1960, p. 22 (off Marseille), p. 50.

—

Tortonese and Demir, Publ. Hydrobiol.

Res. Inst. Univ. Istanbul, vol. 5, pts. 1, 2, 1960, p. 9 (Aegean Sea, Sea of Marmara, Bosphorus).

—

Cognetti and Santarelli, Boll. Pesca, Piscic., Idrobiol., new ser., vol. 14, p. 13 (Gulf

of Naples).

—

Tortonese, Publ. Hydrobiol. Res. Inst. Univ. Istanbul, vol. 5, pts. 1, 2, 1960,

p. 34 (replaced by ^4. bifida [i.e. A. bifida moroccana] along shores of Algeria).

—

Zavodnik, Biol.

Vestnik, Ljubljana, vol. 8, 1961, p. 49.

—

Tortonese, Thalassia Jonica, vol. 4, 1961, p. 190

(Ionian Sea).

Antedon roseum (Hamburg Mus., MS) A. H. Clark, Smithsonian Misc. Coll., vol. 60, No. 10, 1912,

p. 30.

Diagnostic features [modified by x\.M.C.].—There are IS to 30 (usualh^ 20 to 23)

cirrus segments, all of which but the first two or three are longer than wide and cen-

trally constricted; the distal only difi"er slightly from the proximal; the outer halves of

the cirri are only slightlj', if at all, curled in dorsally in preserved specimens, and in

lateral view are not noticeably ^\-ider than the basal halves; the IBr, are relatively

long, not more than tliree times as broad as long, regularly oblong or slightly trape-

zoidal, the lateral edges usually making a straight Ime, or a very wide angle with those

of the axillary; Pj is stout but tapers rapidly, with less than 20 (usually 13 to 15)

segments; the disk is naked interbrachially.

[Note by A.M.C] I cannot account for Koehler's description of 35 to 45 seg-

ments for Pi (1921 and 1927); possibly it was derived from earlier descriptions of

"rosacea" including bifida. None of the specimens in the British Museum (from the

south of France and Naples) has more than about 15 segments in Pi. Koehler

apparently checked this section of the typescript but left unmodified Mr. Clark's

description of Pi as having up to 18 segments.

Description.—The centrodorsal is low hemispherical, the bare polar area snuill and

more or less convex. The cirrus sockets are arranged in two, or in two and a partial

thu-d, more or less alternating and uregular crowded marginal rows.

The cirri are XX-XXXVI (usually about XXV), 17-25 (usually 20-23), from 15

to 20 mm. long; the first segment is short, the second about half again as broad as long;
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the third longer than broad, and the fourth about half again as long as broad; the

remaining segments are all of about the same proportions; the opposing spine is alwaj-s

prominent, but small, terminal or subterminal in position, directed obliquely forward;

the terminal claw is about the length of the penultimate segment, moderately stout

and moderately curved. The segments in the proximal two-thirds of the cirri have

markedly swollen articulations, this feature dying away distally on the ventral surface

of the cirri but persisting to the end on the dorsal surface so that in a lateral view the

later segments have a flat or slightly convex ventral profile and a rather strongly con-

cave dorsal profile, which in some specimens is so marked as to give the appearance

of two dorsal spines, one proximal and one distal, on each segment. The cirri are

well rounded in cross section basally, b\it become somewhat compressed laterally in

the distal half. (See fig. I3,e, p. 198.)

The edge of the radials in the mid-radial line is usually even with the edge of the

centrodorsal, but often projects slightly.

The IBr, are oblong, about twice as broad as long, the sides more or less parallel

and furnished with a rounded ventrolateral projection in the distal half (fig. 13,/, p.

198). The IBrj are rhombic, slightly broader than long, with the distal angle rather

low and with the middle of the proximal border raised into a slight broad rounded

tubercle in the fonnation of which the distal border of the IBr, is also involved.

Ten slender arms up to 110 mm. long; first brachial wedge-shaped, about twice

as long outwardly as inwardly, exteriorly provided with a thin flangelike ventrolateral

border continuing a similar border on the IBr2 and the anterior half of the IBr,, the two

on each ray interiorly united for about half their length, their inner edges forming a

right angle with each other beyond their imion; the interior anterolateral angles of the

first brachials are furnished with a thin rounded projection; second brachials wedge-

shaped, longer outwardly than inwardly, somewhat larger than the first; their shape

may become more or less irregularly quadrate owing to the greater or lesser develop-

ment of a rounded posterior process incising the first brachials, and the central portion

of the proximal border usually rises to a more or less evident tubercle with the distal

border of those ossicles; third and fourth brachials (forming the first syzygial pair)

nearly oblong, but very slightlj- longer inwardly than outwardly, about half again as

broad as long; next four segments wedge-shaped, but with the ends not especially ob-

lique, about twice as broad as their median length; ninth and tenth brachials (second

syzygial pair) similar, though slightly longer; following brachials more obliquely wedge-

shaped, about as long as broad, very gradually becoming more and more elongated

with the ends less and less oblique, the terminal ones being about two and a half times

as long as broad with somewhat swollen articulations.

Sj-zygics occur between brachials 34-4, 9+10, 14+ 15 ami distally at intervals of

usually three muscular articulations.

P, is from 8 to 1 1 mm. long, with 13 to 18 segments; Pj is from 5.5 to 7 mm. long with

10 to 12 segments; P, is 5 mm. long with 8 to 11 segments. The pinnules are sunUar
to those of A. bifida, but the denticulation of the distal edges of the segments is not

so pronounced and the component segments of the lower are somewhat and of the

distal much longer.

In a specimen from Naples Professor James A. Grieg found well-developed deposits

along the ambulacral grooves, consisting of rough, straight or slightly curved, rods

alternating with the sacculi and extending from the ambujacral lappets downward
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nearly to the brachials, alternating with small, delicate, and very irregular fenestrated

plates lying above the sacculi.

The color of specimens at Rhodes is given by Tortonese, 194G, as varying from

yellow, coral red, chocolate brown, to whitish with brown spots and rings. Mulleger,

1951, says that it may be anything from uniform white to dark red or brown.

Notes.—In the specimens collected by the Washington in northern Sardinia, Bal-

delli found the number of the cirrus segments to range from 17 to 30; the average of

numerous counts was 23.

He gives the arrangement of the sj^zygial pau-s on 9 arms in which this was irregular,

as follows:

Regular disposition

Brachials3+ 4, 9+10, 14+15, 18+19, 22+23, . . .

Irregular disposition

Brachials 3+4, 7+ 8, 11 + 12, 15+ 16, 19+ 20, 23+24.

3+4,9+10,16+ 17,20+21,24+ 25.

3+4,9+ 10,14+ 15,22+ 23.

3+4,9+10,15+ 16,19+20.
3+ 4,9+ 10,13+14,46+47.
3+4,9+ 10,18+ 19.

3+4, 11+ 12, 16+ 17.

3+4,12+ 13,16+ 17,20+21,24+25.
3+4,9+ 10,11+ 12,16+ 17.

Tortonese (1935) has recorded some specimens from the Gulf of Genoa with up

to 29 cirrus segments but comments that there are rarely more than 20.

Abnormal specimen.—-With two disks: In a specimen of this species from Naples

Mr. Herbert C. Chadwick found a supernumerary disk.

The true disk, which measured 7.5 mm. in diameter, was in all respects quite normal

except for the displacement of one of the ambulacra! grooves. On its oro-lateral

border it bore a small rounded body roughly spherical in shape and about 3 mm. in

diameter, which was attached to the normal disk by a sort of stalk which gradually

narrowed from the oral to the aboral surface. Near the center of its oral surface was a

well developed mouth, fringed with tentacles, from which 5 ambulacral grooves radiated

just as they do in the disk of a normal Antedon; of these 4 could with little difficulty

be traced outward to the aboral surface. The remaining one ran along the stalk of

attachment to the normal disk and joined the ambulacral grooves of the pair of arms

nearest to it, immediately after crossing the line of junction of the two disks. On
the aboral surface the anus appeared as a minute crescent-shaped aperture close to

which was a minute scarcely distinguishable pore, another rather large aperture appear-

ing on the summit of the funnel-shaped projection.

The body cavities of the two disks intercommunicated freely through the stalk

uniting them, but their alimentary canals were quite distinct. The alimentary canal

of the supernumerary disk was well developed and contained food. The ambulacral

system was well m.arked, and presented a feature of special interest. The minute

pore close to the anus opened into a canal-Uke space which traversed the body wall

for a distance equal to the thickness of 17 sections and again communicated with
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the exterior tlirougli tLe funnel-shaped projection already described. That this

canal was a modified anibulacral groove was shown by the epitlielial cells that lined

it, which were precisely similar to those that line the ordinary anibulacral grooves;

and further evidence in the same direction was afforded by the presence in its walls

of numbers of the deeply staining problematical bodies which are invariably seen

in sections through tiie anibulacral groove of tiiis species. Beneath the epithelium

of tlie ambulacra! grooves the nerve band can be recognized without difficulty

on most sections. The circular water vessel and radial water vessels were also present,

and from (he former a considerable immber of water tubes depended into the body

cavitj'. Water pores traversed the body wall in all the sections. But the skeletal

and axial nervous systems present in the nornud disk and the central plexus were

entirely absent in the supernumerarj' one.

Mr. Chadwick, adopting a suggestion from Prof. A. Milnes Marshall, supposed

this condition to have arisen from incomplete evisceration.

Parasites.—In addition to the parasites already given for Antedon mediierranea

(vol. 1, part 2, p. 684) Vogt and Yung (1887) mention an undescribed (?) copcpod

which lives embedded in the tissues of specimens from Naples. This is probably

simihir to the crustacean reported by P. H. Carpenter as found embedded in the disk

of Ihliometra glacialis (vol. 1, part 2, p. 440).

Localities.—Mediterranean Sea [Lamarck, 1816, and many succeeding authors]

(13, CM. ; L.M. ; P.M. ; II.M.) Type locahty.

Palma (Huelva), on the Bay of Cadiz [Aranda y Millan, 1908].

Near Gibraltar [von Graff, 1887].

Southern and eastern Spain. Malaga [Busch, 1849; MacAndrew, 1851] (2,

CM.). Valencia [Aranda y Millan, 1908]. Machina [Aranda y Millan, 1908]. Bar-
celona [Aranda y Millan, 1908]. Blanes [Aranda y Millan, 1908]. Between Blanes
and San Feliu de Guixols; 94 meters [Pruvot, 1901]. North of Cape San Sebastian,

Province of Gerona; 142-116 meters [Pruvot, 1901]. Rosas [Lacaze-Duthiers, 1891].

?Minorca, Balearic Islands [Braun, 1886]. Majorca; Xauen stas. X 2, lat. 39°31' N.,

long. 8°44' E., X 8, lat. 39°18' N., long. 9°5' E.; 55 meters [Rivera, 1934].

France. Coast of France (16, P.M.). Banyids-sur-Mer [Pruvot, 1891, 1895,

1897; Aranda y Millan 1908; Bohn, 1911; Chalaux, 1935; Tortonese, 1956]. Roches
Cannalots, near Banyuls [Pruvot, 1895]. Port Vendres (just north of Banyuls) [Bau-
delot, 1872; Lacaze-Duthiers, 1891]. Cette [Leuckart, 1833; Koelder, 1894; A. H.
Clark, 1911] (8, ALC.Z., 242; P.M., one from P. Gervais). Cette, Frontignan jetty

[Lacaze-Duthiers, 1891]. Gidf of Lyon [Pruvot, 1897]. Marseille [Marion, 1878,
1883; Ludwig, 1879; Cams, 1884; A. H. Clark, 1911] (about 50, P.M., M. Deshaycs,
1874). Bay of ^farseillc [A. H. Clark, 1913] (4, B.M.). Same, 60-80 meters [A." H.
Clark, 1913] (1, B.M.). West side. Gulf of Marseille; 3-36 meters; bottom, Zustera
and algae [Vayssierc, 1919]. Vicinity of Marseille; Bassin national, 0-2 meters;
at the head of the gulf, at Pharo, Madrague, Cape Janet, Mouripiano, Point Rouge
de Montredon, and Fond des Calanques; off Mejeau; south of Rion and Planier,
100-200 meters [Marion, 1883]. La Ciotat [Koehler, 1894]. Toulon [Dujardin,
1835, 1862; J. Barrois, 1888; Bonnet, 1928]. Hycres [A. H. Clark, 1911] (1, P M.).
Nice (Nizza) [Risso, 1826, and many succeeding authors] (4, M.C.Z., 241; B.M.;
H.M.). Villefranche (Villafranca) [J. Barrois, 1888]. Same, 80 meters [Koehler
and Vaney, 1910].
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Principality of Monaco [Tortonese, 1956]. Harbor of Monaco (S, M.O.M.).
Near Cape Martin (1, M.O.M.). Near the tip of Cape Martin, 45-60 meters (1,

M.O.M."). Eider station 0289; about 600 meters from the tip of Cape Martin, be-

tween Monte Carlo and Menton (Mentone) ; 46-60 meters; Feb. 28, 1908 (1, M.O.M.).
Eider station 0212; off Roquebrune (Roccabruna) Bay; 17-37 meters; Feb. 4, 1908

(1, M.O.M.).

Sardinia (Sardegna). Washington station II, haul 4; off Porto Torres, Gulf of

Asinara, northern Sardinia (lat. 41°02'58"07"' and 41°05'01" N., long. 8°32'20"09"'

and 8°32'23"01"' E.) ; 420 and 370 meters; madrepores; August 3, 1881 [Giglioh,

1884; Baldelli, 1914]. Porto Camicie (Maddalena), northeastern Sardinia; Washington,

1881 [BaldeUi, 1914].

Italy (13, M.C.Z., 239). Gulf of Genoa (Genova) [Verany, 1846]. Same, 150-

300 meters [Tortonese, 1938, 1952, 1956]. Portofino, Gulf of Rapallo [Marchisio,

1896, Tortonese, 1938, 1952]. Spezia (Spezzia) [Metschnikoff, 1871; A. H. Clark,

1913] (1, B.M.). Gulf of Spezia [Bronn, I860]. Levanto [Tortonese, 1938, 1952].

Levanto; Elba; Monterosso; Livorno, 100-250 meters; Riviera di Ponente, 150-300

meters [Tortonese, 1952]. Rome (5, U.S.N.M., 35699). Mouth of the Tiber [Bar-

relier, 1714]. Naples [Columna, 1592, and many succeeding authors] (numerous

examples, both living and preserved, S.Z.; U.S.N.M., 35700; M.C.Z., 41, 237, 402;

CM.; B.M.; H.M.; L.M.; Berg. M.; R.T.J.). Bay of Naples (1, U.S.N.M., 21651).

Gulf of Naples; 14-100 meters [Parenzan, 1940]. Same, Secca di Gajola [Giesbrecht,

1901]. Taranto, as a fossil in the pleistocene marly clays [Bassani, 1905]. Taranto

[Tortonese, 1956]. Secca Amendolara, Calabria, 44 meters [Tortonese, 1956]. Mar
Piccolo and Mar Grande, Ionian Sea, 15-22 meters [Tortonese, 1961].

Sicily [A. H. Clark, 1912] (1, H.M.). Messina [M. Sars, 1857;Ludwig, 1879;Carus,

1884]. Mondrazone [Delle Chiaje, 1841]. Pozzuoli [Delle Chiaje, 1841]. Palermo

[Grube, 1840; Ludwig, 1879; Carus, 1884]. Taormina, January 7, 1909 (2, CM.).
Thor station 9, off Taormina, December 14, 1908 (1, CM.). Milazzo, 50-60 meters

[Tortonese, 1956].

Aegean Sea, among the Cyclades; 37-55 meters [Forbes, 1844]. Aegean archi-

pelago, 55 meters (1, Berg. M.). Cyclades, 17-73 meters [Carus, 1884]. Cum Burnu,

Rhodes [Tortonese, 1946]. Aegean Sea, Marmara, Bosphorus, 15-60 meters [Tor-

tonese and Demir, I960].

Sea of Marmara [Tortonese, 1956]. Same, Selanik station 31 ; 85 meters; Septem-

ber 24, 1894. Station 35; 72-77 meters; September 25, 1894. Station 36; 53 meters;

September 26, 1894. Station 61, 32-43 meters; October 8, 1894 [Ostroumoff, 1896].

Istanbul; between the Tour de Leandre and Top-Hane; 40-42 meters; muddy gravel

and broken shells [Marion, 1898]. Bebek and Rumih Ilissar [W.T.M. Forbes]. Bos-

phorus [Tortonese, 1956].

Israel. Zib, near Rosh-Hanikrah ; Athth, 72 meters; Caesarea, 72 meters;

Nathania, 54 meters and 90 meters; Tel Aviv, 72, 90 and 54 meters; Vitkin, 90 meters

[Tortonese, 1954 and 1956]. Haifa Bay, 38 and 70 meters [Tortonese, 1957].

Alexandria; 39-45 meters [Mortensen and Steuer, 1937].

Violaiite; 2 miles east of the NE. point of Malta; 80 meters; September 1, 1879

[Tortonese, 1935] (Genoa M.). Thor station 142; east of Malta (lat. 35°44' N., long.

15°07' E.); 98 meters; July 22, 1910 (3, CM.).
556-622—67 18



252 BULLETIN 82, UNITED STATES NATIONAL MUSEUM VOLUME 3

Violante; off Tripolitania, 17 miles east of the Gerba (Djerba) Islands; 50 meters;

September 7, 1879 [Tortonese, 1935, 1938] (Genoa M.).

Tanche station 780; cast of Gab^s, Tunisia (lat. 35°55' N., long. 10°20' E.) ; 25

meters; May 1924. Tanche station 781, NE. of Gabds Qui. 34°07' N., long. 10°28' E.)

;

23 meters; May 25, 1924. Tanche station 7G8; North of Kuriat Island Qui. 36°30'N.,

long. 11°17' -11°14' E.); 110-115 meters; May 18, 1924. Tanche station 788, E. of La

GaUte Island (lat. 37°27'-37°24' N., long. 9°'38'-9°35' E.) ; 180 meters; June 3, 1924.

Tanche station 793; NW. of Tabarca (lat. 37°06'-37°08' N., long. 8°47'-8°42' E.);

190 meters; June 5, 1924 [Ranson, 1925]. Thor station 137, NE. of Zemba Island,

east side of the entrance to the Gulf of Tunis Gat. 37°17' N., long. 10°56' E.) ; 190

meters; July 19, 1910 (5, CM.). Station Ocdanogi-aphique Salammbo, April 30,

1955; 250 meters. Station 4; E. of Hergla (lat. 36°02' N., long. 10°45' E.) ; 70-90

meters; sand; August 4, 1955. Station 6; between Plane Island and Cape Zebib;

50 meters; sand; August 9, 1955. Station 7; W. of the Gulf of Tunis; 50 meters; August

9, 1955 [Cherbonnier, 1956]. Porcupine; Skerki (? Banc des Esquerquis) Bank; 55-220

meters [P. H. Carpenter, 1881, 1884]. Porcupine; Bay of Benzert (Bizerta) ; 91-183

meters and 91-220 meters [P. H. Carpenter, 1881, 1884; A. H. Clark, 1911]. Calypso

stations 513, 542, 545, and 549, between Sicily and Tunisia; 45-70 meters [Gautier-

Michaz, 1958].

[Note by A.M.C.] It is possible that some or all of these Tunisian records may
be of A. bifida moroccana rather than of A. mediterranea; the two must approximate

in this area.

Geographical range.—From Cape St. Vincent, SW. Spain, eastward around the

whole Mediterranean except in the Adriatic and off Algeria and Morocco.

Bathymetrical range.-—From the shore line down to 420 meters.

Occurrence.—At Malaga, MacAndrew (1851) found this species abundant.

At Valencia, Professor Aranda y Millan (1908) found it in the littoral region on

rocks covered with algae and on coralline bottoms, and in the coastal (deep littoral)

region on sandy bottoms.

North of Cape San Sebastian, in the province of Gerona, Pruvot (1901) found the

bottom in 116 to 142 meters to be characterized by an extreme abundance of comatu-
lids, this species together with Leptometra phalangium, the former, however, markedly
predominant.

About Banyuls the feather stars occur in the higher, middle and lower sections of

the littoral zone (Pruvot, 1897), in the first two on rocks covered with algae, in the

last on coralline bottom. They are also found in the sandy section of the coastal

region, as at Valencia.

Pruvot (1895) has given a very detailed account of their occurrence here. They
are found in the third faunal zone, of coastal mud, and in the fourth zone in broad
sandy areas they are still very common locally, associated with at least an equal quan-
tity of Leptometra phalangium.

The Roches Cannalots, near Banyuls, are remarkable for the extreme abundance
of echinodcrms and pcnnatulids (Pruvot, 1895); in a single haul taken here in 90 me-
ters there were 1500 of this species and 170 of Leptometra phalangium.

Lacaze-Duthiers (1891) found this species along the quay at Port Vendres, and
on the Frontignan jetty at Cette. Sabatier (1889) says that in the old port at Cette
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Antedon is often very abundant, but as Professor van Beneclen told him he had noticed

when ho was working at Cette, there are times wlien coraatulids disappear entirely,

reappearing again later.

Regarding the occurrence of this comatulid in the vicinity of Alarseille, Professor

Marion (1883) says that all the stones forming the foundations of the jetty in the

places protected from the sun's raj's down to a depth of 6 or 7 meters are covered by a

veritable forest of feather stars; it is rare, indeed, that a naturalist is enabled to see

such a profusion of crinoids.

In the Bassin National in November 1882, a very few were dredged almost m the

center on a bottom of black ill-smelling mud. They had here decreased in quantity

over past years, and the mud on the bottom had increased in amount and had become
more ill-smelling.

In the submerged zone, in to 2 meters, they occur at the head of the gulf at

Pharo, Madrague, Cape Janet, Mourepiano, Point Rouge de Montredon, and Fond
des Calanques. These several localities, subject to the influence of invasions of fresh

water, have certain features in common. They are the most favorable for the growth

of Ulvae. At certain times various animals, more particularly certain mollusks

—

Aplysias and nudibranchs—are abundant, only to disappear again later. Here feather

stars are found rarely among the algae.

They occur on the broad muddy stretches in the northeastern part of the gulf.

On the muddy bottoms off Mejeau they are found associated wnth Leptometra phalan-

gium, represented by individuals of large size with an exceptionally strong opposing

spine. On the muddy sand south of the island of Maire also feather stars of very

large size occur in 65 to 70 meters which shnilarly have a very prominent opposing

spine.

This is especially interesting when considered in connection with the occurrence

in deep water in the Irish Sea of a comparable large variety of AnUdon bifida, as re-

marked by Forbes, Norman, and others.

On the muddy gravel south of the island of Rion and Planier in 100 to 200 meters

this species gives place to Leptometra phalangium, together with which are found only

very small individuals appearing stunted.

At La Ciotat, Koehlcr (1894) found it at very different stations and depths, from the

littoral patches of Zostera down to muddy bottoms off shore at depths of more than 100

meters. In these greater depths it is associated with Leptometra phalangium, and the

two together seem to form an actual carpet on the bottom, judging from the numbers

of individuals brought up by the dredge.

J. Barrois (1888) saj's that at Toulon it is abundant along the quays and ma}- here

be taken by hand in very large numbers. He notes certain differences between spec-

imens from Villefranche and others from Toulon. At Villefranche the indi^^duals are

all spotted, showing gray and white specldes on a red background. At Toulon they

are much more variable, uniform red or orange, or of the same colors mLxed. The

Villefranche variety is a little more slender than that at Toulon, and lives at some

depth, with the result that it is usualty collected with the dredge, while at Toulon the

animals are abundant along the quays and ma}' be taken by hand.

It is found generally among algae on quaj's and jetties in the south of France

(Koehler, 1921).

Tortonesc has recorded it from nianj^ places round the Ligmian Sea.
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It is very coininoii in the Ba^- of Naples (Lo Bianco, 1888, 1899), living by pref-

erence on bottoms of detritus and on coralline banks at depths from 20 to more than

100 meters. A smaller variety occurs in the Posidonia fields in 10 to 15 meters.

When at the Naples Station in 1910, I was told that it was then quite rare.

In the Aegean Sea among the Cyclades, Forbes (1844) found it to be local on

weedy ground in 37 to 55 meters.

In the Sea of Marmara, as elsewhere, it appears to be locally abundant. In the

four dredge hauls of the Selanik at which it occurred (Ostroumoff, 1896) there were

found 1 (Stations 31, in 85 meters, and 36, in 53 meters), 2 (Station 35, in 72 to 77

meters), and 683 (Station 61, in 32 to 43 meters) individuals.

Dr. William T. M. Forbes has told me that it is abundant locally near Istanbul.

He himself has found it at Bebek and Rumili llissar, and quantities are picked up by

the nets of the fishermen operating from Istanbul in various localities in the adjacent

waters.

In the Bosphorus at Istanbul, between the Tour de Leandre and Top-Hane,

Marion (1898) dredged numerous large specimens with robust arms and with the oppos-

ing spine only sHghtly developed; he remarked that the slender specimens of littoral

localities were not observed. He said that these cannot be distinguished except as a

variety of the form extending from the Zostera fields to the muddy sand of great depths

on the coast of Provence.

Dr. E. Tortonese, 1954 and 1957, recorded the species from a number of localities

along the coast of Israel, where it was collected by members of the Hebrew University

in Jerusalem. In Egj'pt the species has only been reported from Alexandria by Mor-
tensen and Steuer, 1937. Tortonese (1935) has also recorded mediterranea from Malta
and from off the western end of Tripolitania. There are numerous records of Antedon

from off Tunisia, notably by Cherbonnier (1956), P. H. Carpenter (1884) and Hanson
(1925), which are now assumed to be of mediterranea, but some of those from the north

coast at least may be of bifida moroccana. Alternatively mediterranea may extend

into eastern Algeria.

Gourret (1893) has found the arms of this species in a Labrus mixtus taken in the

Gulf of Marseille in 1892; but this occurrence was undoubtedly accidental as there is

no evidence that crinoids form any part of the normal food of fishes.

This species occurs as a fossil in the Pleistocene marly clavs at Taranto (Bassani,

1905).

Occurrence of the pentacrinoids.—Professor de Lacaze-Duthiers (1891) says that

at Rosas the breeding period set in at the beginning of April; shortly afterwards the

glass and the stones of the aquarium and the stems of sponges were covered with in-

numeralde larvae in all stages of development. After an interval of two days the

pentacrinoids were formed and with a lens their arms and pinnules could be observed.

He remembers having found carpets of pentacrinoids under the stones of the Fron-
tignan jetty at Cette in August and September.

In the echinoderm tank in the aquarium at Naples, almost always attached to the
walls or to old branches of gorgonians or antipatharians, there may be seen the pen-
tacrinoids of tliis species in various stages up to a length of about 7 mm., beyond which
size they do not develop, perhaps because of lack of food (Lo Bianco, 1888).

For further details regarding the breeding season see vol. 1, part 2, p. 373.
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History.—In 1592 Fabius Coluiiina published the fust account of this species,

together with a very excellent figure. He had found it abundantly at Naples, and
gave a very accurate description of its arms and cirri (W. B. Carpenter, 1866); the
latter he assumed were used to seize the food and to draw it to the mouth, which he
supposed to be at the central point from which they radiate, after the manner of the
octopus. He described the visceral mass and noted that it is very easily detached.
He originally described the animal as "subrubens," but in 1606 he called it "cro-
ceum," stating further "rcperiuntur frequenter vario colore distiuctae veluti maculosae;
partes quidera lutescentcs, aliae pullo colore"; and he also notes, quoting observations
by Bartholinus, that if these animals be placed while yet alive in fresh water they im-
part their color to it while still living.

His figure and his account were republished by Aldrovandus in 1602 and again in

1618, and a majority of the following seventeenth century authors contented them-
selves with reproducing the figure and more or less of the information given by
Aldrovandus.

In 1714 this species was redescribed by Barrelier from the mouth of the Tiber.

Linck in 1733 recognized as distinct both Columna's form which he called crocea,

and Barrelier's, which he called barbata, in addition to that described by Llhuyd, which
he named rosacea (=bifida); but Linnaeus in 1758 imited all thi-ee, together with an
Indian Ocean species (Comafida pedinata) under the name of Asterias pedinata.

For more than a hundred years after the appearance of Barrelier's memoir no
original contributions regarding this animal were published. In 1816 Lamarck bestowed
upon it the name of Comatula mediterranea, and ten years later Risso, giving it the addi-

tional names of Comatula annulata and C. coralina, recorded it from Nice and mentioned
various facts concerning the time of its occurrence and its local habits.

The anatomy of this species began to attract attention in 1823, in which year
Meckel described the mouth and anus, twenty-three years after these orifices had been
pointed out by Adams in ^4. bifida. In 1826 Heusinger further described the digestive

sj^stem. In 1827 Leuckart described, under the name Myzostomum, the curious para-
sitic worms almost invariably found on this species, for which he used Leach's name
europaea.

The structure and anatomy were now taken up more seriously, forming the subject

of more or less extended observations by Heusinger (1828, 1833), who gave colored

figures of the entire animal and of dissections, Dclle Cliiaje (1832) and Leuckart (1833),

while Goldfuss (1832) compared the skeleton wath that of fossil types. Leuckart's

account was quite detailed, including a discussion of the range and historj^; he also

recorded it for the fii'st time from Cette.

From studies made at Toulon, Dujardin in 1835 determined the fact that the eggs

are extruded and carried on the pinnules, and he added other points of interest regard-

ing its habits; for the first time he found the pentacrinoid j^oung.

In 1840 Grube publislied a monographic account of the Mediterranean echino-

dcrms, recording this species from Naples and Palermo. In the following year Delle

Chiaje recorded it under the name bicolor from two new localities in Sicily, while

J. Miillcr pointed out that the madreporite previously described in this species by
DeUe Chiaje was in reality nothing more than a myzostome parasite. In the same year

Forbes reasserted the identity of this and the English form.
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A further iiffount of the myzostome parasites was given by Leuckart in 1842, and

in the next year J. Muller described the structure of the skeleton in very great detail.

In 1S44 Edward Forbes announced that in his dredging operations among the Cyclades

ho had found this species locally distributed, in 1846 Vcrany recorded it from the Gulf

of Genoa, and in 1849 Busch mentioned its occurrence at Malaga and discussed its

structiu-e,' Dujardin publishing the second colored figure in the same year.

Durin" the next twenty years little new information was brought out. MacAn-

drew again recorded it from Malaga in 1851, and Schmarda again from Nice in 1853.

In 1857 M. Sars added Messina to the list of known localities, in 1859 Forbes gave as

its habitat the entire Mediterranean Sea, and in 1860 Bronn reported it from Spezia.

New colored figures were given by Dujardin and Hupe in their monograph on the

echinoderms published in 1862, and at the same time a pentacrinoid which the former

had captured at Toulon in 1835 was figured. Metschnikoff brought out additional

information concerning the myzostomes in 1866.

In his epoch-making memoir, published in 1866, W. B. Carpenter considered

this form as conspecific with bifida, but as representing a more or less marked variety

of it. The detailed history he gives covers both species equally, but he specifically

describes the cirri and certain other features of mediterranea.

The classical memoirs of Wyville Thomson (1865) and W. B. Carpenter (1866)

naturally served to attract especial attention to the comatulids, with the result that

the following decade witnessed a flood of anatomical contributions by various conti-

nental writers, Aletschnikoff (1871), Grimm (1872), Baudelot (1872), Semper (1875),

Gotte (1876), Teuscher (1876), Ludwig (1876, 1877, 1879), Lang (1876) and Greefl

(1876), with comments by Carpenter (1875, 1876).

Metschnikofl"'s material came from Spezia, and Baudelot's from Port Vendres,

a new locality. In 1872 Wyville Thomson recorded that the Porcupine had dredged

many specimens ofT the north coast of Africa.

The Naples station was opened in 1874, and the station at Marseille came to the

fore, under the able guidance of Prof. A. F. Marion, in 1876. As a result of the center-

ing of effort in these places, Schmidtlein published (1879) a detailed account of the

breeding season at Naples as he was able to determine it with the assistance of Drs.

Dohrn and Spengel; Ludwig gave a monographic account of the t3T)e, though without

adding any new information regarding its distribution; and Marion (1883) described

in great detail its occurrence about Marseille.

In 1875 von Graff described from this species a curious moUuscan parasite which

he called Stylina comatulicola, and in 1877 there appeared his monograph on the

myzostomes.

The relations of this to fossil species were discussed by Quenstedt in 1876, and its

history and various details of its structure were considered by P. H. Carpenter in 1879.

In the 1880's the superior facilities offered at the Naples station, added to the

accessibility and the natural attractions of the city, resulted in focussing here almost

all the anatomical and embryological work upon the recent crinoids. The papers

prepared as a result of studies here, or with the aid of material secured from the station,

were very numerous, contributions appearing by Ludwag (1880), Gotte (1880), de

Gasparis (1882), Ivrukenberg (1882), Weinberg (1883), Beard (1884), A. M. Marshall

(1884, 1886), Dendy (1886), Vogt and Yung (1887), Bury (1888, 1889), and Korschelt

(1889), while in addition, much information gained from specimens from Naples was
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incorporated in various text books without any indication as to its origin. W. B.

Carpenter (1S84) and liis son P. H. Carpenter (1881, 1884, 1887, 1888) also contributed

much to the knowledge of this species, tliough their work always was based mainly
upon .1. bifida. The outstanding memoirs of this decade were tiiose on the embryology
and early development by H. Bury (1888, 1889) and Jules Barrois (1886, 1888), the

former working at Naples and the latter on material from Toulon and Villefranche.

Since the publication of Wyville Thomson's original contribution on tlie embryology

of A. bfida in 1865, histological technique had been so perfected as to give these memoirs
practically the value of original treatises.

The local distribution of this species about Marseille was discussed by Professor

Marion (1883), and its general distribution in the Mediterranean by Carus (1884).

Perrier (1882) mentioned that it had been obtained by the Travailleur, but gave no

details. The myzostomes were treated in great detail by von Graff (1884, 1887).

The lines of work characteristic of the eighties were continued into the nineties.

From the Naples station appeared contributions on anatomical, liistological and physio-

logical points by Ludwig (1890), Frenzel (1892), Nagel (1892, 1894), Chadwick (1893),

Crety (1894), Field (1895) and Russo (1899), with studies on the myzostomes by Beard

(1894, 1897), Wheeler (1894, 1895, 1898, 1899), Driesch (1896) and Konstanecki

(1898), an account of the details of the local occurrence and of the breeding season by
Lo Bianco (1899), and a description of the best way to preserve specimens, also by

Lo Bianco (1890; translated into many languages).

Professor de Lacaze-Duthiers, the founder of the biological station at RoscofF,

had interested himself in establishing another station in the Mediterranean, where

the winter storms prevalent at Roscoff would not interfere with work. Port Vendres

was his first choice, but no location could be secured here because of possible require-

ments for naval pm-poses in case of war, so he decided upon Banyuls-sur-Mer, near

the Spanish border. The station was built in 1881, but its scope was greatly eidarged

in 1893 through the gift by Prince Roland Bonaparte of a sum of money sufficient for

the piu-chase of a small but adequate steamer.

Professor de Lacaze-Duthiers had recorded (1891) this species from Banyuls, Port

Vendres, Rosas and Cette; the intensive work on deeper water made possible by the

steamer Roland enabled Prof. G. Pruvot (1895, 1897) to determine its local distribution

about Banj'uls with great precision. Pruho (1895) recorded the myzostomes found

here, while some of the material described in the various papers by Cu6not came from

this locality.

Prof. Rene Koehler described the occurrence of this form at Cette (1894) and at La

Ciotat (1894), and Marchisio (1896) recorded it from Portoflno on the Gulf of Rapallo.

In the Sea of Marmara, Ostroumoff (1896) recorded it from a number of stations as

the result of the work of the Russian steamer Selanik, and from the Bosphorus it was

dredged in abundance by Marion (1898).

In 1891 P. H. Carpenter announced the results of his investigations into the sys-

tematic interrelationships of the various forms of Antedon, based on a study covering

about 25 years.

Since 1900 this species has formed the subject of a large number of studies on in-

teresting details connected with oogenesis, spermatogenesis, various phases of minute

anatomy and histology, and experimental zoology, while research into the broader

zoological aspects of its natural history has dwindled to almost nothing.
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III 1900 Bosshard described the minute structure of the articulations, Russo traced

the orio-in of the sexual elements, and Giesbrccht gave a monographic account of a

curious parasitic copepod which had previously been found on A. adriatica by Kosoll

(1888). In 1901 Przibram published the restilts of his studies on the regeneration of

this species, Riggenbach discussed the autotoniy, Kusso contributed additional informa-

tion regarding the primitive gonad and the primitive stone canal, Kelly worked out the

chemical composition of the skeleton, Pruvot gave new records for various localities on

the eastern Spanish coast, and Giesbrccht described a new copepod parasitic in the in-

testinal canal. In 1902 Duller described the fertihzation of the eggs, and W. S. Marshall

the male gonopores. In 1904 Ludwig discussed the retention of the eggs on the pin-

nules of tlie females, and Grieg compared mediterranea in detail with related species.

In 1905 Godlewski gave the results of his experiments in hybridizing this species with

echinoids, Minckert published a long account of the regeneration, fu-st indicating the

way in which comatuhds with more than 10 arms pass from the young lO-armed to the

adult nmltibrachiate stage, and Bassani recorded this form as a fossil. In 1906 Lo

Bianco described the effect on the comatuhds in the Bay of Naples of the rain of cinders

from tlie eruption of Vesuvius in April of that year, and there were further contributions

by Przibram on regeneration and by Bassani. Chadwick's detailed account (1907) of

the early stages of Antedon was based upon material of this species sent to him from

Naples. In 1908 August Rcichensperger described certain glandular structures,

and Aranda y Millan recorded this species from various localities on the Spanish coast.

In 1910 Koehlcr mentioned this form as represented in the collections of the Tramilleur

or Talisman, and Prof. Charles A. Kofoid published the fu'st photograph of it fromhving

examples, taken in the aquarium of the Naples station.

In 1911 Cotronei and Schaxel described the finer structure of the oocyte, and

Bohn certain reactions to physical stimuli. The early development was considered

by Mortensen in 1920 in connection with his work on other coraatulids, and the meta-

morphosis was studied by Runnstrom (19.30).

Koehler, in 1921 and 1927, gave details of the distribution of the species and

Tortonese, in several papers from 1935 onwards, provided further instances of its oc-

currence, especially in the Ligurian and Ionian Seas, at Rhodes in the Aegean, in the

vicuiity of Istanbul and along the coast of Israel. He also described the variations

of the color in life. Other new localities were pro^^ded by Rivera, 1934 (Majorca),

Mortensen and Steuer, 1937 (Alexandria), Ranson, 1925 and Cherbonnier, 1956

(Tunisia), though some of the latter might be referable to A. bifida moroccana.

ANTEDON ADRIATICA A. H. Clark*

Adriatic Feather Star. La Comatula

[See vol. 1, pt. 1, figs. 1 (p. 60), 106 (p. 171)
;
pt. 2, figs. 80 (p. 53), 757 (p. 349)]

Aslerias peclinata (not of Linnaeus, 1758) Olivi, Zoologica adriatica, Bassano, 1792, p. 66 (common,
occurring on seaweed, especially Zoslera and Fucus).

Comalula mediterranea (not of Lamarck, 1816) Heusingbr, Zeitschr. organ. Physik, vol. 3, 1833, p.

366 (Trieste; the description and anatomy refer to mediterranea).—Leuckart, Zeitschr. organ.

Physik, vol. 3, 1833, p. 389 (Adriatic).

—

Grubb, Actinien, Echinodermen und Wiirmer der

Zavodnik (1960) and Tortonese (1965) regard A. adriatica as a synonym of A. mediterranea.

See Addenda for 1963.
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Adriatischen und Mittelmeercs, Koningsberg, 1840, p. 14 (Trieste).—J. Muller, Monatsb.,
Prcuss. Akad. Wiss., 1841, p. 189 (in part) ; Abh. Prouss. Akad. Wiss. for 1841, 1843, p. 59 (descrip-

tion of spermatozoa).

—

Heller, Sitz. Akad. Wiss. VVien, math.-n.at., vol. 46 for 1862, pt. 1, 1863,

p. 444 (Lis.sa, L6sina, Ragusa; 10-35 fms.).—Grubb, Die Insel Lussin und ilire Meeresfauna,
Breslau, 1864, p. 103 (Neresine, 9 fms.; Lussinpiceolo, in the harbor near the Bocca grande, 15
fms.; Crivizza, 30 fms.; Lussingrande, 37 fms.).

—

Heller, Die Zoophylen und Echinodermen
des Adriatischen Meeres, Verh. Kk. Zool.-bot. Ges.,Wein, vol. 18, suppl., 1868, p. 51 (common
along the whole east coast in 10-40 fms.; Trie.ste, Qiuirnero, Lcsina, Lissa, Curzola, Raj^usa;

most of the specimens infested with Mijzoslomum glabmm), p. 84 (listed).

—

Stossish, Boll. Soc.

Adriat. Sci. Nat. Trieste, vol. 2, 1876, p. 354.

—

von Grapp, Das Genus Myzostoma, 1877, pp. 10,

11, 21, 22 (Cattaro; myzostomes).

—

Stossish, Boll. Soc. Adriat. Sci. Nat. Trieste, vol. 8, 1883,

p. 110 (summary of localities).

—

-Jickeli, Zool. Anz., vol. 7, No. 170, 1884, pp. 346-349 (nervous

system and sense organs; Trieste); No. 171, 1884, pp. 366-370 (anatomy; reactions): No. 174,

1884, pp. 448-449 (copulation).

—

Rosoll, Sitz. Akad. Wiss., Wien, math.-n.at. vol. 97 for 1888,

pt. 1, 1889, p. 188 (Trieste; description of Ascomyzon comatulae, a new parasitic copepod).

—

Konig,
Sitz. -\kad. Wiss., Wien, math.-nat., vol. 103, pt. 1, 1894, p. 55 (description of Hemispeiropsis

comatulae, a new urceolarid parasite).

Comatula europaea (not of Leach, 1815) voN Siebold, .\rch. Naturg., 1843, vol. 2, p. 299 (Cattaro;

myzostomes).—M. Sars, Nyt Mag. Naturvidensk., vol. 10, 1857, p. 16 [Bidr.ag til Kundskaben
om Middelhavets Littoral-Fauna, p. 72] (Trieste, 10-40 fms.).

Comatula (Alecto) mediterranea J. MtJLLER, Abh. Preuss. Akad. Wiss. for 1847, 1849, p. 252 (in part;

Trieste).

Alecto europaea (not of Leach, 1815) Grcbe, Ein Ausflug nach Triest und dem Quarnero, Berlin,

1861, p. 131 (Quarnero); Die Insel Lussin und ihre Meeresfauna, Breslau, 1864, p. 10 (harbor

of Lussinpiceolo), p. 19 (outside the harbor of Lussingrande; 25-37 and 17-20 fms.), p. 23 (near

Ossero, 20-29 fms.), p. 24 (occurrence in shallow water), p. 29 (Crivizza, 4}^ fms.), p. 103 (Nere-

sine, 9 fms.; Lussinpiceolo, in the harbor near the Bocca grande, 15 fms.; Crivizza, 30 fms.;

Lussingrande, 37 fms.).

—

Faber, Fisheries of the Adriatic, 1883, p. 147 (found in the fish mar-

kets on the Istro-Dalmatian coast).

Antedon rosacea (not of Pennant, 1777) Ludwig, Mitt. Zool. Stat. Neapel, vol. 1, 1879, p. 536 (ref-

erences; Trieste, Neresine, Lussingrande, Lussinpiceolo, Crivizza, Zaole, Martinsica, Lesina, Lissa, Cur-

zola, Ragusa).—E. Gr.\effe, Arbeit Zool. Inst., Wien, vol. 3, Heft 3, 1881, pp. 334, 339 (details

of occurrence about Trieste).

—

Kruckenberg, Vergleichende physiologische Studien, 2 Reihe,

3 Abth., 1882, p. 88 (coloring matter; occurrence of chlorophyll).

—

Carus, Prodromus faunae

Mediterraneae, pt. 1, 1884, p. 85 (summary of localities).—^voN Wag.ver, Zool. Anz., vol. 10,

1887, p. 363 (common at Lesina and near Clemente I., south of Lesina; myzostomes).

—

Hamann,
Jenaische Zeitschr., vol. 23 (neue Folge 16), 1889, pp. 289 and following (Trieste; anatomy
in detail; histology; the original observations refer to this species, those quoted to mediterranea

and bifida).-—Seeliger, Zool. Jahrb., Anat. Ontog., vol. 6, 1892, p. 161 (Trieste; detailed account

of the embryology and early development), p. 422 (bibliography), pis. 12-22; Zool. Anz., vol. 15,

No. 404, 1892, pp. 391-393 (embryology); Ann. Mag. Nat. Hist., ser. 6, vol. 10, No. 60, De-

cember 1892, pp. 481, 482 (embryology).

—

von Mare.nzeller, Denksclu-. Akad. Wiss., Wien,

math.-nat., vol. 60 [Bericht der Commission ftir Erforschung des ostlichen Mittelmeeres] for 1893,

1894, p. 3 (south of Cape S. Maria di Leuca; dat.a); Denkschr. Akad. Wiss., Wien, math.-nat.

1895, Zool. Ergebnisse 5, Echinodermen, p. 23 (details of a number of stations in the

Adriatic).

—

von Furth, Vergleichende chemische physiologic der nicderen Tiere, 1903, p. 519

(coloring matter; after Kruckenberg).

—

Grave, Biol. Bull. Woods Hole, vol. 5, No. 3, August

1903, p. 172 (significance of the l.irv.a).—E. Graefpe, Arbeit. Zool. Inst., Wien. vol. 15, Heft

3, 1905, p. 15 [331] (Trieste; occurrence and breeding season of myzostomes).

—

-Zimmermann,

Zeitschr. Naturwiss., vol. 78, 1906, p. 304 (Rovigno, 23-28 meters), p. 310 (Rovigno).—Steb-

ziNGER, Zeitschr. Wiss. Zool., vol. 88, 1907, pp. 378, 380 (slime glands on the tentacles pos.sibly

of significance in procuring food).

—

Vatova, Mem. Com. Talassogr. Ital., vol. 143, 1928, p.

362 (many stations in the Rovigno area, 12-38 meters).

Comatula (Alecto) mediterranea Faber, Fisheries of the Adriatic, 1883, p. 21 (Lu.'isin; Veglia; 20-30

fms.; occurrence).

Antedon bifida (not of Pennant, 1777) Grieo. Bcrgens Mus. Aarb. for 1904, No. 5, p. 23 (Trieste;

measurements), p. 25 (number of cirrus segments and length of cirri), p. 29 (intersyzygial interval).
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Antedon adrialica A. H. Clahk, Proc. U.S. Nat. Mus., vol. 38, 1910, p. 331 (description; Trieste);

vol. 40, 1911, p. 9 (characteristic of the Mediterranean division of the European faunal area),

p. -10 (mav be the species occurring in the Bay of Benzert); in Michaelsen and Hartmeyer, Die

Fauna Siidwest-Australicns, vol. 3, Lief. 13, 1911, p. 449 (no shortening of the arm as in petasus)
;

Mem. Australian Mus., vol. 4, 1911, p. 709 (embryology studied by Seeliger); Smithsonian Misc.

Coll., vol. 60, No. 10, 1912, p. 31 (compared with Euantedon, and with E. sinensis); Proc. U.S.

Nat. Mus., vol. 43, 1912, p. 382 (specimens from Trieste in U.S.N. M.), p. 384 (specimens of

Coinatula [Alecto] mediterranea recorded by J. Miiller, 1849, from Trieste are this species), p. 404

(Trieste; description); Smithsonian Misc. Coll., vol. 61, No. 15, 1913, p. 52 (Trieste).

—

Springer

and Clark, Zittel-Eastman's Paleontology, 1913, p. 181 (ontogeny).—A. H. Clark, in Michael-

sen and Hartmeyer, Beitrage zur Kenntnis der Meeresfauna Westafrikas, Echinod. II, Cri-

noidea, 1914, p. 314 (in key), p. 315 (range); Die Crinolden der Antarktis, 1915, p. 190 (occur-

rence in the Adriatic Sea).

—

Hartmeyer, Mitt. Zool. Mus. Berlin, vol. 8, No. 2, 1916, p. 236

(Trieste, No. 4342; Trieste, J. Miiller, No. 3033).—A. H. Clark, Unstalked crinoids of the

Siboga-Exped., 1918, p. 203 (in key; range).

—

Mortensen, Vid. Medd. Nat. Foren. K0benhavn,

vol. 71, 1920, p. 155 (comparison of early stages with A. petasus); vol. 72, 1920, pp. 70, 71 (notvs

on structure and development); Studies in the development of crinoids, 1920, pp. 8, 11 (develop-

ment compared with that of Tropiometra carinata [picta], pp. 59 and following (discussion of

the embryology).

—

Bather, Nature, vol. 107, March31,1921, p. 133 (infrabasals) .

—

K. H. Clark,

Smithsonian Misc. Coll., vol. 72, 1921, No. 7, p. 10 (development), p. 23 (food), p. 40 (economic

value), pi. 1, fig. 1, pi. 11, fig. 47; The Danish Ingolf-Exped., vol. 4, No. 5, Crinoidea, 1923, p. 41

(range), p. 55 (in key).

—

Koehler, Les echinodermes des mers d'Europe, vol. 2, 1927, pp. 124,

125 {form o( tnediterranea; diagnosis).

—

Tortonese, Ann. Mus. Civ. Stor. Nat. Genova, vol. 57,

1935, p. 264 (var. of mediterranea, agrees with Koehler).

—

Kolosvart, Folia zool. hydrobiol.

Riga, vol. 9, 1936, p. 83 (in Hungarian National Museum) ; Festschrift fiir Embrik Strand, vol. 2,

1937, p. 468 (description; Adriatic localities), p. 469, pi. 9, figs. 56, 57.

—

Gisl£n, Kungl. Fysiogr.

Sallsk. Lund Forh., vol. 8, No. 1, 1937, pp. 2-4 (comparison with A. petasoides which becomes a

synonym).

—

Kolosvart, Zool. Anz., vol. 121, 1938, p. 48, fig. 1 (centrodorsal in side view).

—

Zei, Arch. Occanogr. Limnol. Roma, vol. 2, 1942, p. 190 (listed), p. 193 (Narenta channel, north-

east Adriatic).

—

Tortonese, Atti Accad. Ligure, vol. 8, 1952, p. 170 (not a variety of Antedon

mediterranea), p. 171 (comparison).

—

Htman, The invertebrates, vol. 4, Echinodermata, 1955,

p. 73 (spawning time), pp. 75-83 (development), fig. 30D (doliolaria larva), 31-33.

—

Tortonese,
Bull. Stat. Aquic. Pfiche, Castiglione, new ser., vol. 7, 1955, pp. 207, 208, p. 209 (vahd species)

,

Ann. Mus. Civ. Stor. Nat. Genova, vol. 68, 1956, p. 182.

—

Cherbonnibr, Bull. Stat. Ocdanogr.

Salammbo, No. 53, 1956, p. 4 (Usted).

Antedon sp. Leidenprost, Alatt. Kozlem, Budapest, vol. 16, 1917, p. 12 {Najade Exped. stations in

the Adriatic).

Antedon mediterranea var. adriatica Tortonese, Natura, Milano, vol. 24, 1933, p. 164.

Antedon mediterranea adriadca Tortonese, Ann. Mus. Civ. Stor. Nat. Genova, vol. 57, 1935, p. 223.

—

Zavodnik, Biol. Vestnik, Ljubljana, vol. 8, 1961, p. 49.

Antedon mediterranea (not of Lamarck) Tortonese, Ann. Mus. Civ. Stor. Nat. Genova, vol. 57, 1935,

p. 264 (Molkovich, Cattaro).

—

Vatova, Nova Thalassia, vol. 1, No. 3, 1950, pp. 23, 24, 30, 90
(ecology). Tables 25, 35, 37 (stations).

Antedon petasoides Kolosvart, Festschrift fiir Embrik Strand, vol. 2, 1937, p. 468 (description,

Adriatic localities), p. 469, pi. 9, figs. 55 and 58.

—

Gisl^n, Kungl. Fysiogr. Sallsk. Lund Forh.,

vol. 8, No. 1, 1937, pp. 1-4 (comparison with A. adriatica, of which it is a synonym).

—

Kolos-
vart, Zool. Anz., vol. 121, 1938, pp. 47-48 (reduced to a form of adriatica).

Antedon adriatica adriatica Kolosvart, Zool. Anz., vol. 121, 1938, p. 48.

—

Kolosvart, Folia zool.

hydrobiol. Riga, vol. 10, No. 2, 1940, p. 377 (range), p. 380.

Antedon adriatica forma petasoides Kolosvart, Zool. Anz., vol. 121, 1938, p. 48, fig. 3 (centrodorsal in

side view).

—

Zei, Arch. Oceanogr. Limnol. Roma, vol. 2, 1942, p. 190 (listed).

Antedon adriatica petasoides Kolosvart, Folia zool. hydrobiol. Riga, vol. 10, No. 2, 1940, p. 377
(range), p. 380.

Diagnosticfeatures.—There are 22 to 30 (usually 24 to 28) cirrus segments, of which
the distal only differ slightly from the proximal; the distal portion of the cirri is only
slightly if at all recurved, and in lateral view is not wider than the proximal; the IBr,
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are relatively long, not more than three times as broad as long, regularly oblong or
slightly trapezoidal, the lateral edges usually making a straight line, more rarely a
broadly obtuse angle, with, those of the axillary.

Description.—The centrodorsal is flattened hemispherical, about 4 mm. in diameter
at the base, the bare dorsal pole flat, about 1.5 mm. in diameter; the cirrus sockets are

arranged appro.\imatcly in three closely crowded alternating rows, of which the upper-
most includes about four sockets in each radial area.

The cirri are XXV-XL (usually XXX-XXXV), 22-30 (usually 24-28) 20 to 27
mm. in length, long, slender, and of uniform thickness tliroughout their length; the

first segment is very short, the second about half again as broad as long, the third about
as long as broad, the fourth half again as long as the width of its expanded ends, the

fifth and following about twice as long as the width of the distal ends, the proportions

remaining practically the same to the end of the cirrus, though the distal segments
may be a trifle shorter than those nearer the base; the penultimate segment is nearly

or quite twice as long as broad, with a prominent, slender and sharp opposing spine

which is subterminal in position, directed slightly forward or nearly erect, and equal to

about half the distal diameter of the penultimate segment in height; the terminal claw

is slender, evenly tapering, moderately and uniformly curved, about equal to the penul-

timate segment in length. The fourth and following segments are moderately con-

stricted centrally, so that the ends are prominent; this feature slowly diminishes in

intensity in the distal half of the cirri. The cirri are nearly circular in basal section,

but gradually become slightly compressed laterally and are moderately compressed

in tlie distal portion ; this lateral compression is very gradual, and is not accompanied

by an increase in the lateral diameter of the cirrus as in A. bifida. In a lateral view,

the dorsal profile of the segments is seen to be slightly more concave than the ventral,

especially distally, making the proximal and distal dorsal ends of the segments somewhat
prominent.

The disk resembles that of A. mediterranea. It is usually naked, but sometimes has

more or fewer calcareous particles in the inner portion of the interambulacral areas.

Sacculi are abundant along the ambulacra, but small and irregularly arranged in one,

two or three rows, becoming more definitely arranged in a single row along the brachial

ambulacra.

The radials in the median line are even with, or extending very slightly beyond,

the edge of the centrodorsal, rising in the interradial angles of the calyx into a low

triangle.

The IBr, are oblong or slightly trapezoidal, two and a half to three times as

broad as long, the lateral edges slightl^^ produced and swollen; a shallow groove usually

borders this swollen edge interiorly, which may be reduced to a small rounded pit just

proximal to the median horizontal diameter of the ossicle. The IBr2 (axillary) is

roughly a right-angled triangle, the apex rather sharp; the lateral edges, which are

about half the length of those of the IBri, are somewhat swollen and produced.

The ten slender arms are up to 110 mm. long; the first brachial is wedge-shaped,

twice as long exteriorly as interiorly, about half again as broad as the exterior length,

interiorly just in contact basally; the exterior margin is swollen and slightly produced;

the second brachial is irregularly quadrate, larger than the first, though of about the

same length exteriorly; synartlirial tubercles are sometimes slightly prominent, but

usually not marked; the third and fourth brachials (syzygial pair) are slightlj- longer
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intcriorlv than exteriorly, about half again as broad as long in the median line; tlie fifth

brachial is slightly wedge-shaped, about twice as broad as long in the median line, the

following becoming more ol)liquely wedgc-sliaped, and after the second sj-zygy triangu-

lar, about as long as broad, soon becoming somewhat less oblique and wedge-sliaped

again and very slowly increasing in length, being very long terminally.

Syzygies occur between brachials 3-|-4, 9+ 10, 14+ 15 and distally at intervals

of three muscular articulations.

P, is from 11 to 13 mm. long with 17 or 18 segments of which the first is about

as long as broad and the remainder are about twice as long as broad, becoming some-

what longer distally; the pinnule is much stouter than those succeeding and tapers

very gradually to the tip; it is not so slender distally as the corresponding pinnule in

.1. bifida; the third and following segments have the distal outer edge produced and

finely spinous, this feature gradually increasing in intensity and becoming prominent

in the outer half of the pinnule. Pj is from 7 to 8 mm. long with 12 segments, the first

about twice as broad as long, the second about as long as broad, the remainder about

twice as long as broad, becoming terminally about three tunes as long as broad; the

third and following develop projecting and spinous distal outer edges which are quite

prominent. P3 and the following pinnules are similar to P2. The distal pinnules

are from 10 to 12 mm. long, exceedingly slender, with about 20 segments, the first

longer than broad, the remainder greatly elongated with swollen articulations.

Remarks [by A.M.C.].—There has been some controversy as to the rank of adriatica.

Koehler (1927) regarded it as a form of A. mediterranea but Tortonese (1952), on second

thought, maintains that it is a distinct species.* Since the larger number of cirrus

segments does occur, though rarely, outside the Adriatic, this character is not absolutely

diagnostic and I am inclined to consider adriatica as a subspecies of mediterranea.

Localities.—^Adriatic Sea [Olivi, 1792] (several, G.M.). Enthe east coast of the

Adriatic, 18-73 meters [Ilellcr, 1868].

Trieste (Triest) [Heusinger, 1833; Leuckart, 1833; Grube, 1840, 1864; J. MuUer,
1849; M. Sars, 1857; Heller, 1868; Stossish, 1876, 1883; Ludwig, 1879; Carus, 1884;

Jickeli, 1884; Rosoll, 1888; Hamann, 1889; Seeliger, 1892; Konig, 1894; Grieg, 1904;

E. Graeflfe, 1905; Sterzinger, 1907; A. H. Clark, 1912; Hartmever, 1916; Tortonese,

1952, 1956] (102+ U.S.N.M., 35685, 35686, M.C.Z., 243; CM.] B.M.; G.M.; Berg.

M.; Berl. M.; 3033, 4342; V.M., 812, 813, 815; Tortonese coUection). Type locality.

Rovigno [A. H. Clark, 1912; Vatova, 1928, 1950]. Same, 23-28 meters [Zimmer-
mann, 1906].

Neresme [Stossish, 1876, 1883; Ludwig, 1879]. Same, 17 meters [Grube, 1864].

Narenta channel [Zei, 1942].

Crivizza [Stossish, 1876, 1883; Ludwig, 1879]. Same, 8 meters [Grube, 1864]

and 55 meters [Grube, 1864; Carus, 1884].

Fiume [Kolosvary, 1937].

Zaole [Ludwig, 1879; Carus, 1884].

Martinsica (Martinschiy.za) [Stossish, 1876, 1883; Ludwig, 1879; Carus, 1884].

Quamero [Grube, 1861; Heller, 1868].

Veglia, 37-55 meters [Faber, 1883].

Near Ossero (island of Cherso), 37-53 meters [Grube, 1864].

Island of Lussin (Lossini). Lussm, 37-55 meters [Faber, 1883]. Lussingrande

* See Addenda (p. 838) under 1965.
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[Stossish, 1S76, 1883; Ludwig, 1879; Carus, 1884]. Same, 68 meters [Grube, 1864].

Outside the harbor of Lussiiigrande, 31-37 meters, and 46-68 meters [Grube, 1864].

Lussinpiccolo [Stossish, 1876, 1883; Ludwig, 1879; Carus, 1884]. Harbor of Lussin-

piccolo [Grube, 1864]. Same, near the Bocca Grande, 27 meters [Grube, 1864].

Najade Expedition, 1913-1914 to Istria and Dahnatia. Sta. X. II, B. 10, Busi,

(lat. 42°58' N.,long. 16°2' E.); 98-100 meters [Leidenfrost, 1917; Kolosvary, 1937].

Sta. N. II, B. 11, Busi-Andrea (lat. 43° N., long. 15°59' E.); 100 meters [Leidenfrost,

1917; Kolosvary, 1937]. Sta. N. II, B. 25; 77 meters [Kolosvary, 1937]. Sta. N. I,

B. 14, Busi; Sta. N. I, B. 26, Corsia and Zara channel. Stas. N. (trial trip), B. 9

and B. 13, Basin of Pomo and Zara; B. 11, Incoronata Kurva-Vela; 77-240 meters

[Kolosvarj', 1937].

Lissa (\"is) [Heller, 1863, 1868; Stossish, 1876, 1883; Ludwig, 1879; Carus, 1884).

Same, 18-64 meters [Heller, 1863].

Between Lissa and S. Andrea (lat. 42°58'20" N., long. 15°43'10" E.); 133 meters;

fine sand [von MarenzcUer, 1895].

Between Comisa (KomiJa), on the island of Lissa (Vis) and Bursi (lat. 43°02'24"

N., long. 16°00'10" E.); 94 meters; fine sand and broken shells [von Marenzeller,

1895].

Lesina (Hvar) [Heller, 1863, 1868; Stossish, 1876, 1883; Ludwig, 1879; Carus,

1884; von Wagner, 1887]. Same, 18-64 meters [Heller, 1863].

Near Clemente Island, south of Lesina [von Wagner, 1887].

Ciirzola (KorSula or Karkar) [Heller, 1868, Stossish, 1876, 1883; Ludwig, 1879;

Carus, 1884].

Lagosta [Stossish, 1883].

Near Lagosta (lat. 42°09'00" N., long. 15°22'37" E.); 117 meters; sandy mud
[von Marenzeller, 1895].

Not far from Pelagosa (lat. 42°36'34" N., long. 16°12'20" E.); 179 meters;

thick mud [von Marenzeller, 1895].

Near Pelagosa Gat. 42°34'18" N., long. 16°09'15" E.); 176 meters; loose mud
[von Marenzeller, 1895].

Off Pelagosa (lat. 42°23'24" N., long. 16°01'42" E.); 129 meters; fine sand [von

Marenzeller, 1895].

Near Pelagosa Gat. 42°23'08" N., long. 16°12'42" E.); 101 meters; sand and

a few algae [von Marenzeller, 1895].

Near Pianosa (lat. 42°13'20" N., long. 15°50'42" E.); Ill meters; yellow-gray

mud [von Marenzeller, 1895].

On a line between Pianosa and the Isole dei Tremiti Gat. 42°11'40" N., long.

15°40'50" E.); 103 meters; gray-yellow mud [von Marenzeller, 1895].

Near the Isole dei Tremiti (lat. 42°02'00" N., long. 15°27'07" E.); 112 meters;

gray-yellow mud [von Marenzeller, 1895].

Ragusa (Dubrovnik) [Heller, 1863, 1868; Stossish, 1876, 1883; Ludwig, 1879;

Carus, 1884]. Same, 18-64 meters [Heller, 1863].

Cattoro (Kotor) [von Siebold, 1843; von Graff, 1877].

Violantc; Molkovich, mouth of Cattoro, Dalmatia; July 25, 1880 [Tortonese, 1935]

(Genoa M.).

Near the entrance to the harbor of Avlona (Vdlona or Miona) Gat. 40°13'10"

N., long. 19°03'40" E.); 932 meters; thick tenacious mud [von Marenzeller, 1895].
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South of Cape Santa Maria di Leuca (the southeastemmost point of Italj) (lat.

39°54'24" N., long. 18°40' E.); 13G meters; sandy yellow mud with many shells;

August 19, 1892 [von Marenzeller, 18941.

Thor station 17; off the island of Salamis (Kolouri), near Piraeus, Greece (lat.

37°49' N., long. 23°27' E.); 55 meters; December 30, 1908 (2, CM.).
Geographical range.—Adriatic Sea (absent from the Italian coast between Istria

and Apulia) and eastward to the Gulf of Aegina. It probably passes into mediter-

ranea south of Italy and Greece and among the Cj'clades.

Bathymetrical range.—From the low tide mark to 932 meters; most frequently

recorded from between 15 and 70 mctei-s; only once recorded beyond 179 meters.

Occurrence.—This species is common at Trieste (M. Sars, 1857) and along the

entire eastern shore of the Adriatic in 18 to 73 meters (Heller, 1868).

In the Gulf of Trieste (E. Graeffe, 1881) it is to be found throughout the year

in large numbers everywhere in depths of 11 meters and over. On the stony banks

it occurs in numerous color varieties.

On the bottoms of gravel and scattered fragments of shells, stones or nuUipores

which form the bed of the sea in 37 to 55 meters in a wide circle around the island

of Lussin and partly also around the island of Veglia, and which occur less exten-

sively in other parts, swarms of Antedon adriatica are quite a characteristic feature

(Faber, 1883).

Grube (1864) says that in shallow places about Lussin in a depth of about 2.5

meters there are found on a rocky bottom smaller and larger rounded, fragile, marly
calcareous boulders and nullipore bulls white or rose-red in color, upon and within

which live these Feather Stars. He also notes that all the specimens which he dredged
at Lussingrande in 68 meters were variegated in color.

The frequent occurrence of this form in water down to 179 meters and its ex-

istence even at 932 meters on mud and fine sand as reported by von Marenzeller
(1894, 1895) is especially interesting.

Occurrence ojf the early stages.—Prof. E. Graeffe (1881) WTote that the penta-
crinoids are attached to stones and other objects, but in the sea are very difficult

to find. To obtain them it is easier to raise them in an aquarium in which a number
of sexually mature individuals have been placed.

He said that the duration of the developmental stages is a few weeks; but he was
unable to determine the duration of the pentacrinoid stage, since he kept the penta-
crinoids in an aquarium for only a few weeks, during which time they did not become
appreciabh' larger.

//is/or?/.—First recorded from the Adriatic Sea in 1792 by Olivi, this species was
reported from Trieste (as mediterranea) by Heusinger in 1833 and from Cattoro (as

europaea) by von Siebold in 1843. M. Sars again hsted it as common at Trieste in
1857.

Beginning especially with the founding of the Austrian Lloyd steamship company
m 1836, and the resulting increased facilities for travel between Trieste and pomts on
the Dahnatian coast, this region, remarkable for the natural beauty of its rugged and
broken shore line, began to attract the attention of the Austrians and Germans. For
naturalists this coast is an especially interesting one, as the extraordinarily rich fauna
of the Quarnero, then but little known, includes a number of conspicuous northern
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species, such as Nephrops norvegicus and Aporrhais pes-pelecani, not elsewhere occurring
in the Mediterranean area.

In 1864 A. E. Grube, who had earlier recorded Antedon from Trieste in 1840, pub-
lished a detailed account of its occurrence about the islands of Lossini and Cherso,
while in 1863 and 1868 C. Heller published the results of his investigations further to

the southward, about Ragusa and the islands of Lcsina, Lissa and Curzola.

The marked hostOity of the inhabitants of Dahnatia toward the Austrians cuhni-

nated in the insurrection of 1869, and for a considerable time interest in the study of

the east Adriatic fauna ceased entirely.

The opening of the two railways to Fiume (Rieka) in 1873 and the enlargement
and extension of the Porto Nuovo in 1878 rapidly brought that city into the foreground

as a rival of Trieste. The British Vice-Consul here at this time, Mr. G. L. Faber, was
an enthusiastic naturalist and prosecuted extensive investigations touching all phases

of the marine resources of the region. His comprehensive account of the fisheries of

this district (1883) includes a discussion of the local distribution of this Antedon.

In 1870 the Berlin Aquarium opened a station at Trieste for the collection and
shipment of marine plants and animals to that city (subsequently removed to Rovigno
in 1892), and in 1874 the Naples Zoological Station was founded, followed hy the Royal
Zoological Station at Trieste in 1875.

These establishments, by providing preserved material of all the local species at

small cost, removed one of the chief incentives for further exploration, while at the same
time thej' diverted attention toward problems in anatomy, histology, embrj'ology,

etc., which can only be studied with the aid of more or less elaborate equipment.

The Naples Station took upon itself the cataloging of the fauna and flora of the

Mediterranean and Adriatic, and in 1879 Ludwig, in his prodromus of a monograph
on the Mediterranean echinoderms, added two new localities to the loiowm range of

the Adiiatic species, Zaole and Martinsica. No additional localities were given by
Carus in his prodromus in 1884.

So far as the crinoids are concerned the Zoological Station at Trieste has been

second to none in the value of the work produced, either at the station itself or from

material supplied by it. Mention should be made of the papers by Jickeli (1884),

Hamann (1889), Seeliger (1892) and Sterzinger (1907).

In 1890-92 a survej^ was made of the deeper waters of the Adriatic by the Austrian

steamer Pola, and our only information touching the occurrence of this species other

than along the shores results from the work of this expedition (von Marenzeller, 1894,

1895).

In 1904 Grieg gave a comparative account of this form based upon a specimen

from Trieste in the Bergen Museum, and in 1906 Zimmermann mentioned it inciden-

tally from Rovigno whence a considerable amount of unrecorded material had already

been distributed to various museums.

It was not formally separated from mediterranea until 1910, though Seeliger in

1892 noticed that the animal he was studying at Trieste appeared to differ somewhat

from that studied bj' Bury at Naples.

The only collections of any note in recent years to include this species, were those

of the Najade in 1913 and 1914, mainly around the islands off the coast of Dahnatia.

These were reported on by Kolosvary in 1937.
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Subfamily Thysanometrinae

Thysanometrinae A. H. Clark, Proc. Biol. Soc. Washington, vol. 22, 1909, p. 176 (includes Eumetra,

Thysanomelra and Coccometra) ; Mem. Australian Mus., vol. 4, 1911, p. 725 (absent from Aus-

tralia); The crinoids of the Indian Ocean, 1912, p. 6 (t.ible of distribution of East Indian genera

and species in that and other regions), p. 9 (absent from Australia), p. 26 (range in detail), p. 61

(in key) ; Bull. Inst. Oc^anogr. Monaco, No. 294, 1914, pp. 7, 8 (temperature relations)
;
Internat.

Rev. gesamt. Ilydrobiol. und If ydrogr., vol. 6, 1914, p. 6 and following (Atlantic and correspond-

ing Indo-Pacific genera) ; Journ. Washington Acad. Sci., vol. 4, No. 19, 1914, pp. 559-563 (correla-

tion of geographic and bathymetrical ranges) ; No. 20, p. 582 (relation to temperature of habitat)

;

vol. 5, No. 4, 1915, pp. 126-134 (bathymetrical range; phylogenetic and palaeontological signifi-

cance); Amer. Journ. Sci., vol. 40, 1915, p. 68 (detailed philosophical discussion of bathymetrical

range); Journ. Washington Acad. Sci., vol. 7, No. 5, 1917, p. 127 (includes Thysanomelra and

Coccometra) ; No. 1 6, 1 91 7, p. 504 (in key), p. 506 (key to the included genera) ;
Unstalked crinoids

of the Sifcoffa-Exped., 1918, p. vii (not represented in Siboga collections; occurrence), p. viii (a

single specimen of one species collected by the Albatross in the East Indies), p. 196 (in key), p. 217

(key to the included species); Smithsonian Misc. Coll., vol. 72, No. 7, 1921, p. 2; Univ. Iowa

Studies in Nat. Hist., vol. 9, No. 5, 1921, p. 12 (represented in the West Indies), p. 26.

—

Gisl^n,

Nova Acta Reg. Soc. Sci. Upsaliensis, ser. 4, vol. 5, No. 6, 1922, p. 139; Zool. Bidrag Uppsala,

vol. 9, 1924, pp. 91, 101, 232.—Ekman, Zoogeographica, vol. 2, No. 3, 1934, pp. 328, 343; Tier-

geographie des Meeres, 1935, p. 66.—H. L. Clark, Mem. Mus. Comp. Zool., vol. 55, 1938, p.

47.—A. H. Clark, Mem. Soc. Cubana Hist. Nat., vol. 14, No. 2, 1940, p. 141 (in key).—Gisl^n,

Lunds Univ. Arsskr., new ser., Avd. 2, vol. 40, No. 8, 1944, p. 54, footnote 1; Rep. Swedish

Deep Sea Exped., vol. 2, Zool., No. 4, 1951, p. 55 (one species found deeper than 1,000 meters).

Diagnosis.—A subfamily of Antedonidae in which the centrodorsal is usually

hemispherical, rarely subconical or almost discoidal, with the cirrus sockets irregularly

arranged in crowded transverse rows and a relatively large bare polar area; the cirri

are delicate, of verj' variable length, with the distal segments entirely without dorsal

processes except for the occasional occurrence of a small opposing spine; the IBr series

and arm bases make a verj- wide angle with the dorsoventral a.xis; Pi is long and flag-

ellate, usuall}' very flexible, composed of 30 to 40 segments, which are mostly or almost

entirely about as long as broad with the corners cut away; P2 is of the same length as,

or sliglitly shorter than, P, but is usually composed of only half as many segments or

even fewer, most of which are much elongated; and the following pinnules resemble

Pj. The segments of the genital pinnules are never expanded.

Geographical range.—From the Admiralty and Philippine Islands northward to

southern Japan; in the Atlantic from the Caribbean Sea northward to North Carohna.

Bathymetrical range.—-From 14 to 1046 meters.

Thermal range.—From 5.11° C. to 27.0° C.

Remarks.—The species of this subfamity, like those of the Perometrinae, are char-

acteristic of water from 100 to 400 meters in depth, and with a rather high temperature.

(Characters.—The centrodorsal in the Thysanometrinae shows little variation.

It is usually a flattened hemisphere with a rather large bare dorsal pole, but varies

from low rounded conical, rarely more sharply conical, to almost discoidal. The
cirrus sockets are irregular in position, closely crowded, and arranged roughly in 3 or

4 rows.

The cirri show considerable variation. They are usually from 10 to 35 mm. in

length, or from 20 to 40 per cent of the arm length, averaging 30 per cent.

The number of the cirri varies from XXX to LXX, but is usually from XXX to

XL; no species has less than XXX.
The number of segments in the fully developed cirri runs from 15 to 28; in 4 spe-

cies it varies from 15 to 25, in the flfth from 24 to 28.
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The difference in size between the peripheral and apical cirri is never very strongly

marked.

The cirri are delicate and slender, strongly compressed laterall.y, and weakly at-

tached to the centrodorsal. They are composed of one or two short basal segments,

after which the segments rapidly become more elongated, remaining long to the end
of the cirrus or decreasing more or less in length distalh*.

The distal ends of the cirrus segments are unmodified, or if the outer segments are

short their ends may be slightly produced. The longest segments, the fourth or fifth,

and those immediately following, are from 3 to 5 (usually 4) times as long as broad, and
are somewhat constricted centrally. The segments may remain similarly elongated to

the end of the cirrus, with the penultimate segment half as long as those preceding,

tapering, and followed by a perfectly straight terminal claw; they may decrease slightly

in relative length but remain elongate; they may decrease to less than twice as long as

broad by the antepenultimate; or the terminal 6 or S may be about as long as broad.

The dorsal surface of the cirrus segments is always rounded, and there are no dorsal

processes nor opposing spines.

Basal rays are not developed.

The radials are usually visible at least in the angles of the calyx where their apposed

anterolateral angles form low triangles; their distal border is rarely visible bej-ond the

rim of the centrodorsal.

In the largest species there is a small narrow subradial cleft.

The IBri are short, much broader than long. They may narrow rapidly from the

proximal to the distal edge, or the sides may be nearly parallel. They are more or less

deeply excavated distallj^ by the obtuse angle formed by the proximal border of the

axillary which, because of their shortness, sometimes completely conceals them in the

median line.

The IBra (axillaries) vary from much broader than long to somewhat longer than

broad, and from triangular with the proximal border slighth' convex to rhombic with a

marked proximal process. The lateral angles extend more or less, sometimes verj- con-

siderably, be^-ond the anterolateral angles of the IBr,. The distal sides vary from

slightly to strongly concave, and the distal angle may be more or less produced.

In one species {Coccometra nigrolineata) the IBr scries are just in apposition later-

ally, though they are not flattened against each other ;butusually the IBr, are considerably

narrowed distally. Moderate synarthrial tubercles are usuall}- present. The sides of

the elements of the IBr series bear no processes of any kind, the proximal and distal

edges are unmodified, and there is never any ornamentation on the dorsal surface.

The division series and arm bases lie in planes making a relativel.y large angle with

the dorsoventral axis.

The arms are invariably 10 in number. They vary in length in mature individuals

from 40 to 120 mm., and are usually between 50 and 100 mm. The average length for

all the species is about 60 mm.
In structure the arms closely resemble those of the Antedoninae, with the exception

of a single species. The first brachials are usually wedge-shaped, longer outwardly

than inwardly, vd{\\ the inner sides in contact or united basally, or sometimes for as

nuich as their proximal half; but they may be so deeply incised by the second brachials

that the inner half is almost band like and the outer triangvdar.
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The second brachials vary from slightly to considerably larger than the first, ir-

regularly quadrate in fonn, with the middle of the proximal border more or less depressed

into an obtuse angle entering the concavity on the distal border of the first.

The first syzygial pair is oblong, from as long as broad to almost twice as broad as

long, or much longer interiorly than exteriorly, with the hjT30zygal (third brachial)

wedge-shaped or triangular and the epizygal oblong.

The following bracliials are oblong or slightly wedge-shaped, from about as long as

broad to half again as long as broad, after the eighth to twelfth becoming very obliquely

wedge-shaped or triangular, about as long as, or rather longer than, broad, and distally

less and less obliquely wedge-shaped and terminally oblong and elongate.

In Thysanometra tenelloides the shape of the brachials is quite unique, recalling that

of the brachials in Amphimetra. Tliose following the first syzygial pair are wedge-

shaped, about twice as broad as long, gradually becoming more and more nearly oblong,

and at length quite oblong, not quite twice as broad as long, after about the end of the

proxinud third of the arm. Distally the brachials gradually become more elongate, at

the end of the arm being twice as long as broad or even slightly longer.

Syzygies occur between brachials 3+4, 9 + 10 and 14+ 15, and distally at intervals

of from 2 to 6 (usually 2 or 3) muscular articulations.

In Coccometra nigrolineata the edges of the elements of the IBr series and of the

lower brachials arc everted, prominent, and very spiny; in O. hageni 2 or 3 of the bra-

chials following the second S3'zygial pair have a group of small spines in the central portion

of the distal end. In the other species the ends of the brachials are quite smooth.

A curious feature in this group is the occurrence of characteristic and definite

black markings on two species. In Coccometra nigrolineata there is a conspicuous

median line of black on the IBr series and the lower portion of the arms bej'ond which

each syzygial pair bears a transverse black band or large black spot. In C. guttata

there is a large black spot on either side of each syzygial pair, and the inner half of the

articular faces of the sj'zygies is also black. There are no black markings in any of

the other species known.

The oral pinnules show little diversity. Pj is composed of 31 to 40 segments of

which at least those in the proximal half are barely, if at all, longer than broad. The
pinnule is slender and highly flexible, the corners of the short segments being truncated,

though sometimes more or less swollen dorsall3^

P2 maj"- be longer than ?,, but is usually somewhat shorter and may be not much
more than half as long. It is stouter and stifi"er than Pj and is composed of 12 to 20

segments, of which the first 2 or 3 are about as long as broad and those following become
elongated. It may bear a gonad. The following pinnules resemble Pj.

The distal pinnules are slender with much elongated segments, longer or shorter

than P,.

The deposits along the sides of the ambulacra! grooves of the pinnules in Cocco-

metra consist of long slender uniform rods, straight or slightly bent in the middle,
and pointed at each end or slightly roughened at the distal end. In Thysanometra
there is a, narrow but very conspicuous calcareous band 2 or 3 meshes wide, rarely
wider, which runs from the borders of the pinnulars into each of the ambulacral lappets,

where, toward the inner edge, it gradually broadens and forks so that its end is Y-
shaped, the pro.xunal arm of the Y being as broad as the original band and making
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onl}^ a slight angle with it, while the distal arm is smaller and narrower, making with
the main stem a considerabl}^ greater angle. Occasionally there is onl_v a spatulate
expansion of the outer end of the band.

In Coccomctra hageni minute spicules have on occasion been detected in the tenta-

cles; none have been found in the other species.

[Notes by A.M.C] In his John Murray Expedition report of 19.37 Mr. Austin
Clark described a new species and genus, Repomctra arabica, which he placed in the

Thysanometrinae. In trying to match this genus to the diagnosis of this subfamily
so many differences appeared, particular^ with regard to the cirri, that a possible

relationship with the other subfamilies of Antedonidae was sought. The low hemi-
spherical centrodorsal with irregularly alternating cirrus sockets ruled out relationship

with the Zenometrinae. The short, rather heavy cirri with no dorsal processes elimi-

nated the Perometrinae and BathjTnetrinae but suggested affinity with the Antcdoninae.
The Key to the genera of Antedoninae unfortunately relies largely on the characters

of the pinnules which are in very poor condition in the unique specimen of Repometra
arabica. However, this species appears to run dowaa to the genus Antedon and further

to A. iris, known from off Malaya to northwest Australia. No species of Antedon

has been recorded from the western Indian Ocean. A. serrata from China and Japan

has the segments of Pj rather short, approaching those of arabica and A. incommoda

has cirri which are practically identical in form and proportions. I am therefore

transferring arabica to the subfamily Antedoninae and considering Repometra as a

synonjTn of Antedon.

KEY TO THE GENERA OF THYSANOMETRINAE

a'. Distal pinnules longer than the proximal ones; P2 with the third segment as long as, or longer

than, broad, and the following segments markedly longer than broad; radial facets oblong,

broader than long (Admiralty and Philippine Islands northward to southern Japan; 128-548

meters) Thysanometra (p. 269)

a'. Distal pinnules shorter than the proximal ones; P2 with the third segment Vjroader than long and
the fourth broader than long or about as long as broad; radial faces wedge-shaped, elongate

(Caribbean Sea northward to North Carolina; 14-1046 meters) Coccometra (p. 275)

Genus THYSANOMETRA A. H. Clark

Antedon (part) P. H. Carpenter, Proc. Roy. Soc, vol. 28, 1879, p. 384, and foUowing authors.

Thysanometra A. H. Clark, Smithsonian Misc. Coll., vol. 50, pt. 3, 1907, p. 351 (diagnosis; type

species Antedon tenelloides A. H. Clark, 1907); Bull. Mus. Comp. Zool., vol. 51, No. 8, 1908,

p. 246 (same); Proc. U.S. Nat. Mus., vol. 34, 1908, p. 211 (referred to Antedonidae, restricted),

p. 212 (occurs in Japan); Amer. Nat., vol. 42, No. 500, 1908, p. 541 (only known from Indo-

Pacific-Japanese area) ; No. 503, p. 725 (color) ; Geogr. Journ., vol. 32, No. 6, 1908, p. 602 (charac-

teristic of the Indo-Japanesc region); Proc. Biol. Soc. Washington, vol. 21, 1908, p. 136 (referred

to Antedonidae); vol. 22, 1909, p. 177 (referred to Thysanometrinae); Proc. U.S. Nat. Mus., vol.

40, 1911, p. 10 (represented in West Indies by Coccometra); Crinoids of the Indian Ocean, 1912,

p. 11 (absent from the west coast of the Malay peninsula, the Andamans, and from farther west),

p. 14 (corresponds to the West Indian Coccometra), p. 26 (range; rehition to Coccometra), p. 62

(in kej'), p. 244 (original reference; type); Internat. Rev. gesamt. Hydrobiol. und Hydrogr.,

1914, pp. 6 and following (represents Coccometra in the Indo-Pacific; range); Die crinoiden der

Antarktis, 1915, p. 182 (range; represented in the Atlantic by Coccometra); Journ. Washington

Acad. Sci., vol. 7, 1917, No. 5, p. 127 (referred to the Thysanometrinae) ; No. 16, p. 506 (in key;

range); Unstalked crinoids of the Sihoga-TL-K-pcA., 1918, p. 217 (in key; range), p. 218 (key to the

included species) ; John Murray E.xpcd. 1933-34, Sci. Reports, vol. 4, No. 4, 1937, p. 94.—H. L.

Clark, Mem. Mus. Comp. Zool., vol. 55, 1938, p. 47.
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Diagnosis.—A genus of Tliysanomctriime in wliioh the radial facets are oblong,

broader than long, the muscidar fossae large, transverselj' rounded-oblong, separated

from the iuterarticular ligament fossae by horizontal ridges, the exterior ends of which

are more or less curved downwards; the cenlrodorsal is hemispherical as a rule, but

varies from conical to discoidal ; the distal pinnules tend to be longer tlian the proximal

ones.

TTjpe species.—Antedon tenelloides A. H. Clark, 1907.

Geographical range.—Known from soutliern Japan to the Philippines, Kei, and

Admiralty Islands.

Bathymetrical range.—From 128 to 548 meters.

KEY TO THE SPECIES OF THYSANOMETRA

a'. Brachials following the second syzygy wedge-shaped, twice as broad as long, soon becoming oblong,

much broader than long; Pi nearly half again as long as Pj; 15-17 cirrus segments (south-

ern Japan; 128-360 meters) tenelloides (p. 270)

a-. Brachials beyond the second syzygy triangular, as long as broad, in the outer part of the arm
becoming very obliquely wedge-shaped and longer than broad; Pj about the same length as

Pi, or shorter, 15-25-f- cirrus segments (north of the Admiralty Islands, Philippines; 225-548

meters) tenuicirra (p. 272)

THYSANOMETRA TENELLOIDES (A. H. CUrk)

[See vol. 1, pt. 1, figs. 285 (p. 261), 372 (p. 299), 498 (p. 369) ;
pt. 2, figs. 89-90 (p. 62), 282 (p. 215),

752 (p. 349)]

Antedon tenelloides A. 11. Clark, Proc. U.S. Nat. Mus., vol. 33, 1907, p. 73 (description; Albatross

Sta. 5092).

Thysanometra tenelloides A. H. Clark, Smithsonian Misc. Coll., vol. 50, pt. 3, 1907, p. 351 (listed);

Proc. U.S. Nat. Mus., vol. 34, 1908, p. 319 (Japan); Crinoids of the Indian Ocean, 1912, p.

244 (synonymy; southern Japan, 70 fms.); Smithsonian Misc. Coll., vol. 61, No. 15, 1913, p.

64 (comparison with Th. tenuicirra); Journ. Washington Acad. Sci., vol. 5, No. 6, 1915, p.

215 (southern Japanese species; range and its significance); Unstalked crinoids of the Siboga-

Exped. 1918, p. 218 (in key; range; references).

Diagnostic features.-—-The brachials follownng the second syzygy are wedge-shaped,

twice as broad as long, soon becoming oblong, much broader than long; when the arras

are 110 mm. long, the cirri are LX-LXX, 15-17, 35 mm. long. Pj is 14 mm. long vrith

35 to 40 short segments and P2 is 10 mm. long with 20 segments of which all but the

basal 3 or 4 are much elongated.

Description.—The centrodorsal is low hemispherical or more or less discoidal,

always with a large bare polar area with a more or less pronounced tubercle in the

center surrounded by numerous shallow pits. The cutus sockets are verj- numerous
and closely crowded, irregular in position, but arranged rouglily in about three rows.

The cirri are LX-LXX, 15-17 (usually 15-16), 35 mm. long, from one quarter to

one third the length of the arms, slender, strongly compressed laterally, with no trace

of dorsal processes. The first segment is about as long as broad, the second is about
twice as long as broad, with its ends somewhat enlarged, the third is about thi-ee times
as long as broad, practically oblong, and the fourth is intermediate between the third

and the fifth, which is about four times as long as broad. The segments immediately
following resemble the fifth; after the eighth or ninth they gradually become propor-
tionately siiortor, the third from the tip being about three tunes as long as broad; the

two terminal segments are of about the same proportions, but decrease slightly in

breadth. The terminal claw is slender and almost straight, about half the length of

the penultimate segment.
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The iuiteroluteral angles of the radials are just visible interradiall}'. The IBr, are

very short, narrowing rapidly from the proximal to the distal edge, and widely sepa-
rated laterally; beneath tiiem is a small narrow transverse cleft; their dorsal surface is

almost flat, but in the distal portion of the median line rises to a slight tubercle with the
IBr, (axillarios) which are pentagonal, somewhat broader than long, widening rapidly
from the proximal edge to the lateral angles; the distal sides are slightly concave, and
the proximal border slightly convex in the median line where it rises to a slight tubercle

with the IBr,.

The 10 arms are from 110 to 120 mm. long. The fii-st brachials are wedge-shaped,
slightly longer on the outer than on the inner side, united interiorly for their basal half,

the free portions of their inner sides standing at right angles to the united basal por-

tions. The second brachials are irregularly quadrate with a slight posterior convexity
slightly incising the first brachials. The first syzygial pah- (composed of the third and
fourth brachials) is oblong, not quite twice as broad as long. The following brachials

are wedge-shaped, about twice as broad as long, the succeeding gradually becoming more
and more nearly oblong, and quite oblong, not quite twice as broad as long, after about
the thirty-fifth or fortieth, that is, after about the end of the proximal third of the arm.

DistaUy the brachials gradually become more elongate, at the end of the arm l)cing

twice as long as broad or even slightly longer.

Syzygies occur between brachials 3-f-4, 9+ 10 and 14+ 15, and distally at intervals

of 3 muscular articulations.

Pj is about 14 mm. long, tapering evenly from the base to the slender and flagel-

late tip, and slightly compressed lateraUy; it is composed of 35 to 40 segments, all of

which are about as long as broad; the distal corners of the segments are somewhat
prominent, giving the pinnide a somewhat serrate dorsal profile, which becomes more
pronounced distally. Pj is shorter than P,, 10 mm. long, composed of about 20 seg-

ments, of which the first is not so long as broad, the second and third are about as long

as broad, and the following become progressively elongated, and very long and slender

distally; the pinnule is about as stout basally as Pi. P3 is 8 mm. long with 15 segments,

basally about as stout as the two preceding but tapering less gradually; the fii'st seg-

ment is not so long as broad, the next two are about as long as broad, and the remainder
gradually become elongated and distally ver}^ long and slender; there is a large gonad
on the third or fourth to the eighth or ninth segments. The following pinnules to about

the thirteenth are similar, but gradually become shorter. The distal pinnules are

20 mm. long, very slender, composed of 25 to 30 segments, of which the first is very

short, the second is wedge-shaped, not quite so long as broad, the third is about as long

as, or slightly longer than, broad, and those following become progressively elongated.

Localities.—Albatross station 3698; Sagami Bay, Japan; Manazuru Light bearing

N. 8° W., 4.5 miles distant; 279 meters; temperature 18.33° C; green mud, volcanic

ash, and sand; May 5, 1900 (1, U.S.N.M., 35960).

Albatross station 5091 ; Uraga Straits, at the entrance to Tokyo Gulf (lat. 35°04'10"

N., long. 139°38'12" E.); Joga Shima Light bearing N. 15° W., 4.2 miles distant; 360

meters; bottom temperature 8.67° C; green mud, coarse black sand, and pebbles;

October 26, 1906 (1, U.S.N.M, 35932).

Albatross station 5092; Uraga Straits (lat. 35°04'50" X., long. 139°3S'18" E.);

Joga Shima Light bearing X. 19° W., 3.5 miles distant; 128 meters; bottom temperature
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13.5° C; coarse black sand; October 26, 1906 [A. H. Clark, 1907] (5, U.S.N.M. 22607,

35931, 36231). Type locality.

Geographical range- Only known from Sagami and Tokyo Bays, southern Japan.

Bathymetrical range.—From 128 to 360 meters; the average of three records is 256

meters.

Thermal range.—From 8.67° to 18.33° C. ; the average of three records is 13.5° C.

THYSANOMETRA TENUICIRRA (P. H. Carpenter)

Antedon, sp. P. H. Carpenter, Proc. Roy. Soc, vol. 28, 1879, p. 384.

Antedon lennicirra P. H. Carpenter, Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 186 (de-

scription; Challenger Sta. 219), pi. 30, figs. 4-8, pi. 33, figs. 4, 5.—A. H. Clark, Smithsonian

Misc. Coll., vol. 50, pt. 3, 1907, p. 353 (listed); Proc. Biol. Soc. Washington, vol. 21, 1908, p. 125

(really belongs in Thysanomelra; possibly young of Th. lenelloides) ; Crinoids of the Indian Ocean,

1912, p. 33 (of P. H. Carpenter, 1&SS= Thysanomelra lenuicirra).

Antedon notala P. H. Carpenter, Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 187 (in text),

pi. 33, figs. 4, 5.

Antedon lennicirra Hamann, Bronn's Klassen und Ordnungen des Tier-Reichs, vol. 2, Abt. 3, 1907,

p. 1579 (listed).

Thysanomelra lenuicirra A. H. Clark, Proc. Biol. Soc. Washington, vol. 21, 1908, p. 125 (lenuicirra

referred to Thysanomelra); Crinoids of the Indian Ocean, 1912, p. 244 (synonymy; locality);

Smithsonian MLsc. Coll., vol. 61, 1913, No. 15, p. 64 (published references to specimens in B.M.;

Challenger Sta. 219; characters, and comparison with Th. lenelloides); Unstalked crinoids of the

Siboga-Exped., 1918, p. 218 (in key; range; references; Albatross Sta. 5221).—GiSLiiN, Ark.

Zool., vol. 19, No. 32, 1928, p. 10 (notes).

Diagnostic features.—The brachials beyond the second syzygy are triangular, as

long as broad, in the outer part of the arm becoming very obliquely wedge-shaped and

longer than broad; when the arms are 55 mm. long the cirri are XXX-XL, 15-25; Pj is

about the same length as, or longer than, Pi and composed of stouter and more elongate

segments.

Carpenter's description of the type specimen.-—The centrodoreal is hemispherical.

The cirri are XXX or more, long and slender, with 15-25 or more segments of

which the first three are very short and the rest much elongated.

Radials just visible. The IBri are short, rounded and oblong, free lateral]}', and

scarceh' incised by the axillaries, which are widely rhombic with open proximal angles.

The 10 arms are 55 mm. long, and are composed of smooth obliquely quadrate

brachials.

Syzygies occur between brachials 3+ 4 and 9+10, and distally at intervals of from

3 to 6 muscular articulations.

The pinnules of the first pair (P, and PJ are long, slender and delicate, composed

of numerous segments which are but little longer than broad. Those of the second pair

(P2 and Pb) are of about the same length, but are composed, like their successors, of

stouter and more elongate segments, which become slender again in the distal pinnules.

The disk and ambulacra are naked. Sacculi are moderately abundant.

Carpenter's notes on a second specimen jrom the same station.—Besides the mutilated

individual just described, Challenger station 219 also yielded another which Carpenter

at first regarded as representing a distinct species {notata), but later considered would
be better interpreted as a varietal form of lenuicirra, although, according to Carpenter,

it presents some not unimportant difl'erences.

The cirri are both more numerous and have a larger number of segments than in the
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type, though the latter have the same smooth elongated character in both.

Although of larger size, more of the radials arc visible, while the axillaries have
sharper proximal angles and the IBr, are therefore more incised.

There are slight indications of lateral flattening upon the 4 lower brachials.

The segments of Pi are relatively longer than in the tj^ie.

Notes.—Thanks to the courtesy of Prof. F. Jeffrey Bell, I was able to examine both
these specimens in the British Museum. After a study of the larger example I decided
that this form is closely related to Th. tenelloides, but it is a smaller species with lono-er

brachials which are not so nearly oblong. There is the same short segmented Pi; Pj
and P3 are large and stiffened; P, is slightly larger and longer than P3; Pj is smaller
than P2 and P3.

In the smaller individual there are 15 cirrus segments of which the pro.ximal are

very long. Pi is short with comparatively few long segments; P2 and P3 are large.

This last is the spechneu figm-ed by Carpenter under the name notata; but his notes
on notata evidently refer to the individual figured as tenuicirra, except in regard to the

number of the cirri, the incision of the IBri, and the character of Pi. [Note by A.M.C]
The type specimen of notata is not now (1958) to be found in the British Museum. The
type of tenuicirra is in very poor condition, the centrodorsal broken and the radials

separated. The cirri are detached but a few remain in the jar. One with 16 segments
has the third segment already over twice as long as broad and the fourth and filth are

about six times as long as broad. No complete Pi remains but the basal six or seven
segments are about as long as broad. P2 has 14 segments and is 5 mm. long. Only the

first two segments are not longer than broad.

Some further specimens of this species were obtained by the Danish Expedition to

the Kei Islands in 1922, about which nothing has been published. Smce they show
some differences from the tj-pes, a full description is given here.

The centrodorsal is rather sharply conical, ncarlj' twice as broad basally as it is

high, with the sides almost completely covered with closely crowded cirrus sockets

which decrease slowly in size towards the apex.

The cirri are XL, 22-24, 25-30 mm. in length. They are very slender, nearly

straight, tapering gradually from the base to an attenuate and very pointed tip. The
first segment is very short, three times as broad as long, the second is half again as

broad as long, the third is usually slightly longer than broad but may be slightly broader

than long, the fourth is from two to three times as long as broad, and those following are

much elongated, in the central portion of the cirri being five or six times as long as the

median width with slightlj- swollen ends and dislallj' about four times as long as broad

with the dorsal and ventral profiles nearly straight. The antepenultimate and penul-

timate segments are perfectly straight and taper gradually, the latter being exceedingly

slender and ending almost in a point, which bears the extremely small conical terminal

claw.

The distal portion of the radials is visible as a very narrow band beyond the rim

of the centrodorsal. The IBri are nearly or quite four times as broad as long in the

median line, somewhat uiciscd in the median line by a pro.ximal process from the

axillary. The lateral borders are in contact basally. The IBro (axillaries) are about half

again as broad as long. The distal sides are slightly curved and are at right angles to

each other. The distal apex is slightly produced. There is a slight, well-rounded

proximal median projection.
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The first brac-lnals are twice as broad as their outer length, wliich is about twice

the inner length. The distal border runs inward and downward from the outer angle

to the median line of the arm and then curves to run parallel to the proximal bor-

der to the inner edge. The second brachials are much larger than the first and are

irregularly quadrate. The first syzygial pair (brachials 3+ 4) is somewhat longer

interiorly than exteriorly and is nearly twice as broad as the median length. The

next four brachials are slightly wedge-shaped, about three times as broad as their

median length. The second syzygial pau- is oblong, half again as broad as long.

The following brachials arc obliquely wedge-shaped, about as long as broad, soon

becoming less obliquely wedge-shaped. Syzj'gies occur at brachials 3+4, 9+ 10,

14+15, and distally at intervals of three or four muscular articulations.

P, is 8 mm. long with 31 to 33 segments, remaining about the same width for the

first sLx segments then tapering gradually, the distal portion being excessively slender

and hairlike. The first two segments are about as long as broad with their angles

only rounded. The third to the sixth or seventh segments are broader than long,

with their angles truncated. The following segments increase rather rapidly in length,

becoming about twice as long as broad on tlie thh'teenth and four or five times as

long as broad terminally. The sixth to ninth segments have a rounded notch in the

proximal border, the edges of this notch on either side being slightly swollen.

Pj is about 11 mm. long with 20 segments. It is half again as broad basally as

Pi, and tapers gradually to a very delicate tip. It is thus nmch stouter than P,.

The first segment is broader than long, the second and third are about as long as

broad and those following increase in length becoming about three times as long as

broad on the tenth and somewhat longer distally.

P3 and P4 resemble P2; P3 is of about the same length but very slightly more

slender distally. P^ is slightly sliorter and is still more slender distally.

The color is white with a series of small but conspicuous brown spots along the

ventral surface of the arms, usuallj' at about every third pinnule.

Localities.—Challenger station 219; north of the Admiralty Islands (lat. 1°54'00"

S., long. 136°49'40" E.); 274 meters; coral mud; March 10, 1875 [P. H. Carpenter,

1879, 1888; A. H. Clark, 1913] (1, B.M.). Type loeahty.

Albatross station 5221; between Marinduque and Luzon, Phihppines; San Andreas

Island (W.) bearing S. 27° E., 5.50 miles distant (lat. 13°38'15" N., long. 121°48'15"

E.); 353 meters; bottom temperature 11.56° C; bottom density 1.02447; green mud;
AprU 24, 1908 [A. H. Clark, 1918] (1, U.S.N.M., 36012).

Dr. Th. Mortensen's Pacific E.xpedition, 1914-16; 3 miles SW of Tucuran,

Mindanao, Philippines; c. 548 meters; March 10, 1914 (2, CM.).
Danish E.xpedition to the Kei Islands; station 42; 225 meters; bottom, stones;

April 26, 1922 (3, CM.).
Danish E.xpedition to the Kei Islands; station 58; 290 meters; May 12, 1922

(1, CM.).
Geographical range.—From the Admiralty, Kei, and Philippine Islands.

Bothymetrical range.—From 225 to 548 meters.

Thermal range.—One record, 11.56° C
Remarks [by A.M.C].—Unfortunately, though Air. Clark left a description of

one of the Kei Islands specimens, he added no comments on the light thrown by
these on the interrelationship between T. tenelloides and tenuicirra. It seems to me
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that the shape of the brachials is dependent more on the magnitude of the specimen
but that the greater number of cirrus segments in tenuicirra and the different pro-

portions of the first two pinnules do provide rehable characters for the distinction of

the two species.

Genus COCCOMETRA A. H. Clark

Comatula (part) PouKTALiis, Bull. Mus. Comp. ZooL, vol. I, No. 6, 1808, p. 105.

Comatula {Alecto) (part) PouRTALfes, Bull. Mus. Comp. Zool., vol. 1, No. 6, 1868, p. 111.

Antedon (part) PouRTALfes, Bull. Mus. Comp. Zool., vol. 1, No. 11, 1869, p. 355, and following authors.

Coccometra A. H. Clark, Proc. Biol. Soc. Washington, vol. 21, 1908, p. 128 (diagnosis; type species

Comatula hagenii Pourtalfes, 1868), p. 136 (referred to Antedonidae, restricted); Proc. U.S. Nat.
Mus., vol. 34, 1908, p. 211 (referred to Antedonidae, restricted), p. 212 (occurs in the West
Indies); Amer. Nat., vol. 42, No. 603, 1908, p. 724 (color); Geogr. Journ., vol. 32, No. 6, 1908,

p. 606 (color); Proc. Biol. Soc. Washington, vol. 22, 1909, p. 177 (referred to Thysanometrinae)

;

Proc. U.S. Nat. Mus., vol. 40, 1911, p. 10 (represents the East Indian Thysanometra in the West
Indies); Amer. Journ. Sci., ser. 4, vol. 32 (whole number 182), 1911, p. 129 (characteristic of the

West Indian fauna; significance); Crinoids of the Indian Ocean, 1912, p. 14 (corresponds to the

East Indian Thysanometra), p. 26 (related to Thysanometra); Internat. Rev. gesamt. Hydrobiol.

und Hydrogr., vol. 6, 1914, pp. 6 and following (represents in the Atlantic Thysanometra of the

Indo-Pacific; range and its significance); Die Crinolden der Antarktis, 1915, p. 182 (range;

represented in the Indo-Pacific by Thysanometra); Journ. Washington Acad. Sci., vol. 7, 1917,

No. 5, p. 127 (referred to Thysanometrinae); No. 16, p. 507 (in key; range); Unstalked crinoids

of the Siboga-Exped., 1918, p. 217 (in key; range), p. 218 (key to the included species); Univ.

Iowa Studies in Nat. Hist., vol. 9, No. 5, 1921, p. 12 (confined to the West Indies), p. 17 (in key);

The Danish Ingolf-F,xped., vol. 4, No. 5, Crinoidea, 1923, p. 41 (range; included species).

—

GisL^N, Zool. Bidrag Uppsala, vol. 9, 1924, p. 238.—H. L. Clark, Mem. Mus. Comp. Zool.,

vol. 55, 1938, p. 47.—A. H. Clark, Mem. Soc. Cubana Hist. Nat., vol. 14, No. 2, 1940, p. 139.—
GisL^N, Rep. Swedish Deep Sea Exped., vol. 2, Zool., No. 4, 1951, p. 55 (one species occurs below

1,000 meters).

Cocometra H. L. Clark, Univ. Iowa Monographs, ser. 1, No. 15; Bull. Lab. Nat. Hist. Univ. Iowa,

vol. 7, No. 5, April 1918, p. 12 (emendation).

Diagnosis.—A genus of Thysanometrinae in which the radial facets have long

narrow triangular muscular fossae, separated from the interarticular ligament fossae

by strongly diagonal and straight ridges; the centrodorsal is hemispherical or sub-

conical; the distal pinnules tend to be shorter than the proximal ones. The color

pattern is apparently characteristic of the species.

Type species.—Comatula hagenii Pourtal&s, 1869.

Geographical range.—From North Carolina to Yucatan, Cuba, Jamaica, and

Porto Rico.

Bathymetrical range.—From 14 to 1046 meters.

KEY TO THE SPECIES OF COCCOMETRA

a'. Cirrus segments 24-28; cirri very slender, with the fourth and following segments greatly elongated,

4 to 5 or more times as long as broad; terminal claw straight, tapering to a sharp point; arms

60-70 mm. long in the unique holotype; a large black spot on either side of each syzygial

pair; Pi 9 mm. long with 35-40 segments; Pj 5 mm. long with 12-15 segments (southeast of

Santiago de Cuba; 464 meters) guttata (p. 278)

o'. Not more than 25 cirrus segments, of which the distalmost are much shorter than the elongate

proximal, the penultimate being about as long as broad and the antepenultimate and at least

one of those immediately preceding being less than twice as long as broad; terminal claw recurved.

6'. Segments in the distal half of Pi becoming elongated, twice as long as broad, with very spinous

distal edges; division series and proximal portion of the arms with a prominent black median

line; remainder of arms with a large median black spot on each syzygial pair; elements of the

558-622—67—:—19
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division series and brachials with prominently everted and very spinous borders; cirri with

the antepenultimate and several of the preceding segments very slightly, if at all, longer than

broad; cirri 16-18 mm. long with 17-23 segments; arms probably 50-60 mm. long (Yucatan

to Porto Rico and Jamaica; 42-987 meters) nigroUneata (p. 276)

6'. Segments in the distal half of Pi short, like those in the proximal half; no black markings; elements

of the I Br series and lower brachials w-ith less conspicuously spinous borders; cirri with the

antepenultimate and preceding segments markedly longer than broad; cirri 10-15 mm. long

with 17-25 segments; arms 40-100 mm. long (Cape Lookout, N.C., to Cuba and Yucatan;

14-1046 meters) -.- hageni (p. 279)

COCCOMETRA NIGKOLINEATA A. H. CUrk

[See vol. 1, pt. 1, fig. 374, p. 299]

Anledon hagenii (not of Pourtalfes), II. L. Clark, Bull. U.S. Fish Comm., vol. 20, for 1900, pt. 2,

1902, p. 235 (in key; Fish Hawk Sta. 6067),

Coccometra nigroUneata A. II. Claek, Proc. Biol. Soc. Washington, vol. 21, 1908, p. 129 Gisted; nomen
nudum ; new name for Antedon hagenii II. L. Clark, 1902, not Comatula hagenii Pourtales, 1869).

—

Hartlaub, Mem. Mus. Comp. Zool., vol. 27, No. 4, 1912, p. 389 (nomen nudum; according to

Clark, fig. 13, pi. 9, represents this species).—A. II. Clark, Unstalked crinoidsof the Sihnga-Exped.,

1918, p. 219 (in key; range), p. 220 (synonymy; detailed description; Albatross Stas. 2138, 2327,

2335, 2341, 2354; o£f Havana; Fish Hawk Sta. 6067); The Danish Ingolf-Exped., vol. 4, No. 5,

Crinoidea, 1923, p. 41 (range); Mem. Soc. Cubans Hist. Nat., vol. 14, No. 2, 1940, p. 142 (in

key), p. 144 (references); Bull. U.S. Fish. Comm., vol. 55, 1954, p. 374 (listed).

JAnledon cubensis (not of Pourtalfes), Hartlaub, Mem. Mus. Comp. Zool., vol. 27, No. 4, 1912,

p. 389, pi. 9, fig. 13, pi. 15, fig. 3.

Diagnostic features.—Tha elements of the IBr series and the arm bases have a

broad and conspicuous black mediodorsal line; in the outer part of the arms there is a

single large niediiin black spot on each syzygial pair; the segments in the distal half of

Pi are elongated, twice as long as broad, vpith very spinous distal edges; and the cirri

have 17 to 23 segments of which the antepenultimate and several of the preceding are

only very slightly, if at aU, longer than broad.

Description.—The centrodorsal is hemispherical or subconical, the polar area finely

papillose with a rounded tubercle at the apex.

The cirri are XXX-XL, 17-23 (usually 21-22), from 16 to 18 mm. long. The
first two segments are short, about twice as broad as long, the third is about twice as

long as broad, the fourth to eighth or ninth are greatly elongated, four or five times as

long as broad, and the follo\ving rapidly decrease in length so that the terminal 6 to 8

are about as long as broad. The elongate proximal segments are somewhat constricted

centrally with swollen articulations. The shorter distal segments increase gradually

in width from the proximal to the distal ends, the latter shghtly overlapping the bases

of the succeeding segments. On the distal part of the dorsal side of the penultimate

segment there is a very small opposing spine which in height does not reach a third of

the width of the segment. The terminal claw is about as long as the penultimate seg-

ment, and is moderately curved.

The radials are only visible in the interradial angles. The IBr, are very short, with

a concave distal border which in the median hne nearly reaches the straight posterior

border. The IBr^ (ax-illaries) are roughly rhombic with a rounded posterior prolonga-

tion; the anterior angle is sharp and greatly produced. The IBr series are normally

just in apposition laterally, but are not laterally flattened.

The 10 arms are probably between 50 and 60 mm. long. The first brachial is

exteriorly about half as long as broad but becomes reduced almost to a point interiorly;
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it is deeply incised in the median line by the considerably larger irregular second

brachial. The first syzygial pair (composed of the third and fourth brachials) is

wedge-shaped and much longer interiorly than exteriorly. The following brachials

are rather short, after the twelfth becoming more triangular and about as long as broad.

The proximal brachials as far as the eighth have slight alternating lateral tubercles.

The edges of the elements of the IBr scries and of the lower brachials are everted, promi-

nent, and very spiny.

Sj'zygies occur between brachials 3+4, 9+ 10 and 14+ 15, and distally at intervals

of 2 muscular articulations.

Pi is 7.5 mm. long, slender, composed of 35 or more short segments of which those

in the proximal half are about as long as broad with the corners cut away and those in

the distal half become gradually somewhat elongated, the very slender terminal seg-

ments being about three times as long as broad. Pj is 7 mm. long, considerably stouter

and less flexible than Pi, with about 15 segments of which the first three are about as

long as broad and the following become elongated, the sLxth being over twice as long as

broad and the terminal ones four or five times as long as broad. The following pinnules

as far as P? are similar; beyond that point the pinnules become longer and more slender

with the first two segments slightly enlarged, the first short and the second about as

long as broad, and the remainder elongated.

Color.-—The color in alcohol is white with a conspicuous median line of black on

the IBr series and the lower portion of the arms beyond which each syzygial pair bears

a transverse black band or large black spot.

Ventrally the disk is black, and the perisome of the arms is yellowish banded with

black.

Localities.—Albatross station 2354; off the eastern coast of Yucatan (lat.

20°59'30" N., long. 86°23'45" W.); 237 meters; coral; January 22, 1885 [A. H. Clark,

1918] (1, U.S.N.M., 36290).

Albatross station 2335; off Havana, Cuba (lat. 23°10'39" N., long. 82°20'21" W.);

373 meters; January 19, 1885 [A. H. Clark, 1918] (1, U.S.N.M., 36296).

Albatross st&tion 2341; oflt Havana, Cuba (lat. 23°11'00" N., long. 82°19'06" W.);

261 meters; coral; January 19, 1885 [A. H. Clark, 1918] (1, U.S.N.M., 36295).

Albatross station 2327; oflF Havana, Cuba (lat. 23°11'45" N., long. 82°17'54" W);
333 meters; fine brown sand; January 17, 1885 [A. H. Clark, 1918] (1, U.S.N M.,

22674). Tj^pe locality.

Bibb station 139P (in bulletin, 1); off Cojima, near Havana, Cuba; 987 meters;

March 4, 1869 [Hartlaub, 1912].

Albatross; oSBsiveina., Cuba, without further data [A. H. Clark, 1918] (1, U.S.N.M.,

36294).

Fish Hawk station 6067; Mayaguez Harbor, Porto Rico; Point del Algarrobo

bearing E. % N. (magnetic), 5.75 miles distant; 175-216 meters [H. L. Clark, 1902]

(1, U.S.N.M., 21467).

Albatross station 2138; southeast of the southeastern point of Jamaica (lat.

17°44'05" N., long. 75°39'00" W.); 42 meters; coral and broken shells; February 29,

1884 [A. H. Clark, 1918] (fragments, U.S.N.M., 7110).

Geographical range.—From Yucatan to Porto Rico and Jamaica.

Bathymetrical range.—From 42 to 987 meters; but all except 2 of the records aro

from between 216 (?175) and 373 meters. The average of the 7 records is 328 meters

or, omitting the 2 extremes, 266 meters.
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Hidonj.—The first mention of a specimen of this species was in 1902 by Dr. Hubert

Lyman Clark who recorded a very badly broken individual from the Fish Hawk in-

vestigations about Porto Kico under the name of Antedon hagenii.

In looking over the comatulids collected by the Albatross in the West Indian

region, I found a number of examples of this form which I recognized as new; and on

comparison it was at once evident that Dr. Clark's mutilated specimen was conspccific

witli them. This was indicated in the list of species assigned to Coccometra at the time

that genus was established in 1908.

In tiie Blake material turned over to liim after Carpenter's death, Hartlaub found

a fragmentary specimen labeled Antedon cuhensis which differed markedly from the

other two so labeled. He sent me the plate with the figure of this on it, and I wTote

him tliat it appeared to represent my Coccometra nigrolineata from Cuba and Porto Rico.

This information he published in 1912.

In 1918, just 10 j-ears after the name was first published, this species was finally

described and a summary of its range given.

COCCOMETRA GUTTATA A. H. Clark

[See vol. 1, pt. 1, figs. 376, p. 299; pt. 2, fig. 755, p. 349]

Coccotnetra gultala A. H. Clark, Unstalked crinoids of the Sibo^o-Exped., 1918, p. 218 (in key; range),

p. 219 (detailed description; Albatross Sta. 2134); The Danish Ingolf-Exped., vol. 4, No. 5,

Crinoidea, 1923, p. 41 (range); Mem. Soc. Cubana Hist. Nat., vol. 14, No. 2, 1940, p. 141 (in

key), p. 144 (references); Bull. U.S. Fish. Cotnm., vol. 55, 1954, p. 374 (listed).

Diagnostic features.—There is a large black spot on either side of each syzygia

pair; the cirri have 24 to 28 segments of which the fourth and following are greatly

elongated, 4 to 5 or more times as long as broad, and the terminal claw is straight.

Description.—The centrodorsal is small, hemispherical or subconical, with the

polar area rather small and papillose.

The cirri are XXX-XL, 24-28, very slender, 25 mm. long. The first two segments

are short, the third is about half again as long as broad, and the remainder are four or

five times as long as broad, or even longer. The antepenultimate segment tapers

slightly from the proximal to the distal end. The penultimate segment is about half

as long as the antepenultunate, and tapers to the base of the terminal claw, which

itself is about half as long as the penultimate segment, perfectly straight, and tapers

to a sharp point. The cirri are perfectly smooth with no trace of dorsal processes on

the distal segments, nor of an opposing spine.

The radials are just visible beyond the edge of the centrodorsal in the mid-radial

line, and extend upward in the interradial angles in the form of a triangle. The IBr,

are oblong, about two and a half times as broad as long, and are widely separated

laterally. The IBr, (axillaries) are almost triangular, with the posterior edge slightly

convex and the anterior angle long and acute; they are somewhat broader than the IBr,.

The 10 arms are from 60 to 70 mm. long. The first brachial is wedge-shaped,
longer outwardly than inwardly, the inner sides in apposition basally. The second

brachial is similar, but rather larger and more irregular in shape. The first syzygial

pair (composed of the third and fourth brachials) is approximatelj^ as long as broad.

The following braciiials to the eighth are slightly wedge-shaped, not quite so long as

broad. The second syzj-gial pair (comprising the ninth and tenth brachials) is not

quite twice as long as broad. The succeeding brachials are obliquely wedge-shaped.
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about as long as, or ratlior longer than, broad, becoming less and less obliquely wedge-
shaped distally, and finally oblong and elongate. All the brachials are perfectly

smooth, with no ornamentation of any kind.

Syzygies occur between brachials 3+4, 9+10, and 14+15, and distally at intervals

of 2 muscular articulations.

Pi is 9 mm. long, very flexible and slender, composed of 35 to 40 short segments
most of which are about as long as broad with all the angles cut away and hence
appearing rounded, those in the terminal third becoming slightly elongated; the

articulations are enlarged, and the whole pinnule suggests a string of small beads.

Pa is 5 mm. long with 12 to 15 segments, of which the first two arc about as long as

broad and the fourth and following rapidly become elongated and the distal very
slender; the fifth, sixth and seventh segments bear a large rounded gonad. The
following pinnules to Pg are similar, but the gonad gradually moves nearer the base of

the pinnule, on Pg extending from the third to the sixth segment. The distal pinnules

are 12 mm. long with 20 segments of which the first is very short, almost bandlike, the

second is almost triangular, the third is about half again as long as broad, the foiu-th

is about t\vice as long as broad, and the remainder become progressively elongated.

Color.—The color in alcohol is yellowish white with a large black spot on either

side of each syzygial pair; the inner half of the articular faces of the syzygies is also

black.

Locality.—Albatross station 2134; off Santiago de Cuba (lat. 19°56'06" X., long.

75°47'32" W.); 464 meters; February 27, 1884 [A. H. Clark, 1918] (1, U.S.X.M.,

22675).

COCCOMETRA HAGENI (PourtolSs)

Figure 14

[See also vol. 1, pt. 1, figs. 284 (p. 261), 375 (p. 299), 499 (p. 369); pt. 2, figs. 112-113 (p. 67), 298

(p. 221), 331 (p. 227), 756 (p. 349), pi. 12, fig. 1042, pi. 13, figs. 1047-1049, pi. 14, figs. 1056,

1063, 1064]

Comatula hagenii PouRTAtts, Bull. Mus. Comp. Zool., vol. 1, No. 6, 1868, p. 105 (about 5 miles

SSW. of Sand Key; 90-100 fms.; calcareous mud; nomen nudum); No. 7, 1869, p. 125 (taken by
the Bihb in the Florida Straits).

Comatula (Alecto) hagenii PouRTALfes, Bull. Mus. Comp. Zool., vol. 1, No. 6, 1868, p. Ill (description;

off Sand Key, 100 fms.; abundance; color).— Minckert, Arch. Naturg., Jahrg. 71, vol. 1, 1905,

p. 167, footnote (syzygies).

Antedon hagenii PouRTALts, Bull. Mus. Comp. Zool., vol. 1, No. 11, 1869, p. 355 (coasts of Florida

and Cuba; 94-195 fms.); vol. 5, No. 9, 1878, p. 214 (Blake localities; color of young).—P. H.

Carpenter, Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 1879, p. 29 (listed as an Antedon); Bull. Mus.
Comp. Zool., vol. 9, No. 4, 1881, pp. 154-156 (discussion).

—

von Graff, Bull. Mus. Comp.
Zool., vol. 9, No. 7, 1883, p. 132 (myzostomes).—H. L. Clark, Bull. U.S. Fish. Comm. for 1900,

vol. 20, pt. 2, 1902, p. 235 (rem.arks and mea.surements but not specimen recorded).— .\. H.

Clark, Smithsonian Misc. Coll., vol. 50, pt. 3, 1907, p. 337 (representative of a group character-

istic of the Caribbean Sea).

Antedon hageni Bell, Proc. Zool. Soc. London, 1882, p. 533 (listed).—P. H. Carpenter, Proc. Zool.

Soc. London for 1882, 1883, p. 746 (specific formula).

—

von Graff, Bull. Mus. Comp. Zool., vol. 11,

No. 7, 1883, pp. 128, 129 (AUig.ator reef, 96 fms.; off Sand Key, 100 fms.; off Bahia Honda,

100 fms.; 23°32' N., 88°05' W., 95 fms.; myzostomes); Challenger Reports, Zoology, vol. 10,

pt. 27, 1884, p. 18 (myzostomes), p. 47 {Bibb, near Bahia Honda, 100 fms.; Blake Sta. 32), p. 50

(Alligator Reef, 96 fms.), p. 59 (off Sand Key).—P. H. Carpenter, CAaMcnjer Reports, Zoology,

vol. 26, pt. 60, 1888, pp. 22, 54, 207, 367, 368, 373, 377 (Caribbean Islands and Straits of Florida,

82-242 fms.).—A. Aoassiz, Bull. Mus. Comp. Zool., vol. 15, reprinted as "Three Cruises of the
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Blake," pt. 2, 1888, p. 124 (part) (Yucatan Bank; various stations between Dominica and Gre-

nada, 75-291 fms.; Straits of Florida), p. 127 (myzostomes) .

—

Braun, Centralbl. Bakteriol. und

Parasitenk., vol. 3, 1888, p. 186 (myzostomes; after von Graff).—Hamann, Bronn's Klassen und

Ordnungen des Tier-Reichs, vol. 2, Abt. 3, 1907, p. 1579 (listed).—Hartlaub, Mem. Mus.

Comp. Zool., vol. 27, No. 4, 1912, p. 280 (listed), pp. 389-394 (synonymy; Sand Key, possibly

Corwin position 1; detailed description and discussion), pi. 8, figs. 1-12, pi. 15, figs. 2, 6.

Crinoids Nuttino, Bull. Lab. Nat. Hist., Univ. Iowa, vol. 3, Nos. 1, 2, January 1895, pp. 164, 165

(Sand Key Light bearing X. by W. % W., 15 miles distant; 120 fms.; abundance).

Coccometra hagenii A. H. Clark, Proo. Biol. Soc. Washington, vol. 21, 1908, p. 129 (listed); Smith-

sonian Misc. Coll., vol. 61, No. 15, 1913, p. 65 (published references to specimens in B.M.; off

Sombrero [Florida Keys], 105 fms.); Unstalked crinoids of the Siboga-Exped., 1918, p. 219 (in

key; range), p. 221 (synonymy); The Danish Ingolf-Exped., vol. 4, No. 5, Crinoidea, 1923, p.

41 (range).

—

Pelseneer, Bull. Soc. Zool. France, vol. 53, 1928, p. 173 (parasitized by Eulitna

sp.).—H. L. Clark, Scientific Survey of Porto Rico and the Virgin Islands, vol. 16, pt. 1, 1933,

p. 8 (West Indies in less than 10 fathoms), p. 9 (in key), p. 12 (occurrence).—A. H. Clark, Mem.
Soc. CubanaHist. Nat., vol. 14, No. 2, 1940, p. 141 (in key), p. 144 |(references); Bull. U.S.

Fish. Coram., vol. 55, 1954, p. 374 (listed).

Cocometra hageni 11. L. Clark, Univ. Iowa Monographs, ser. 1, No. 15; Bull. Lab. Nat. Hist., vol. 7,

No. 5, April 1918, p. 12 (Bahama Exped. Stas. 27, 33, 48, 54, 57, 58, 62, 64; no loc; discussion).

Diagnostic features.—There are no black marldngs; P2 is nearly or quite as long as

P, ; P, has the segments m the distal half short, like those in the proximal half; the cirri

have 17 to 25 segments of wliich the antepenultimate and preceding are markedly

longer than broad; and the terminal claw is strongly curved.

[Note by A.M.C] Mr. Clark gave the number of cirrus segments as 17 to 20 in

this typescript but there are up to 25 in the four specimens from Bibb station 6P in

the British Museum.
Description.—The centrodorsal is low hemispherical with a moderate to rather

large area at the dorsal pole free of cirri and usually papillose. The cirrus sockets are

closely crowded and irregular in arrangement.

The cirri are XXX-L, 17-20, from 10 to 15 mm. long, delicate and rather slender,

usuall}- becoming laterally compressed and increasing slightly in dorsoventral diameter

in the tcmiLnal fourth. The fii'st segment is very short, the second is about as long as

broad, the third is about twice as long as broad, the fourth is longer still, and the fifth,

which is usuallj- the longest, is about tlu-ee times as long as broad; from this point

onward the segments gi'adually decrease in length so that the antepenultimate is rather

less than tvnce as long as broad and the penultimate is about as long as broad. The
opposing spine is obsolete. The terminal claw is rather longer than the penultimate

segment and strongly curved. On the last 3 or 4 segments the median portion of the

distal border may be slightly produced. There is no overlappmg of the distal ends of

the segments, and the longer earlier segments are only slightly constricted centrally.

The radials are concealed by the centrodorsal, or are just visible as low triangles in

the mterradial angles. The IBrj are short, broader pro.ximally than distally, almost
obscured in the median line by a posterior projection from the IBr2 which are longer than

broad with the anterior angle much produced, the distal sides very concave, and a strong

rounded posterior process. The IBrj are much broader than the distal ends of the

IBr,, so that each IBr series appears much constricted at the articulation.

The 10 arms are from 40 to 100 mm. long. The first brachial is very short with

the inner half almost bandlike and the outer half triangular. The second bracliial is

irregularly quadrate with a posterior prolongation deeply incising the first brachial.

The tiiird brachial (forming the hypozygal of the first syzygial pair) is triangular with
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Figure 14.

—

Coccomelra hageni (Pourtales), B.M., 1907.3.26.1-3, Sombrero Key: a. Pi; b,

nongenital Pj; c, genital Pj of a second specimen; d, cirrus.

the apex outward, and the inner edge about half as long as the width. The fourth

brachial (forming the epizygal of the fu-st syzygial pair) is oblong, twice or three times

as broad as long. The following brachials as far as the second syzygial pair are slightly

wedge-shaped with somewhat concave ends, and about half again as broad as long; the

central portion of their distal ends is finely spinous. The brachials following the second

syzygial pair are very obliquely wedge-shaped and about as long as broad, distally be-

coming less and less obliquely wedge-shaped and at the arm tip elongated. Two or

tlu-ee of the brachials following the second syzygial pair have a group of small spines in

the central portion of the distal end, but the following brachials have the ends smooth

and not produced.

Syzygies occur between brachials 3 4-4, 9+ 10 and 14+ 15 (the last 2 occasionally

irregiilar) and distally at intervals of 2 or 3 muscular articulations.

Pi is about 10 mm. long, slender and very flexible, composed of 40 segments of

which the basal 5 or 6 are broader than long, the twelfth and following are about as

broad as long, and the terminal are rather longer than broad. The short proximal seg-

ments have their corners rounded off, and the middle and distal are centrally constricted

with prominent articulations.

Pj is of about the same length as Pi or slightly shorter; it is stiflfer than P, and is

composed of 20 segments of which the fust 3 are about as long as broad and the remain-

der become progi'essively elongated; a large gonad occurs on the eighth to thirteenth

segments. The following pinnules are similar, but gradually decrease in length to about

the eighth after which they do not bear gonads, becoming rather more slender and in-

creasing in length. The dist.il pinnules are 7 nun. long, with the first 2 segments ex-

panded and trapezoidal and the remainder elongate, though not markedly so.

Color in life.—Pourtales says that this species is pale greenish, and that the

yoimg are marked with dark brown spots arranged in pairs on the beginnings of the
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arms, but becoming confluent toward their ends; in the adults the spots are hardly-

apparent.

Nutting refers to the color as brownish.

Notes [by A.M.C.].—There are four specimens in the British Museum from off

Sombrero Key received from the Museum of Comparative Zoology. These are pre-

sumably some of those from Bibb station 6P. The peripheral cirri usually have about

20 segments but the largest has up to 25, though the proportions of the segments are

similar to those in the above description (fig. 14,d). Another difference is that the

form of P2 varies. In one or two cases it is very like Pi with short numerous (about

30) segments (fig. 14, b) but usually it is a genital pinnule and the segments are reduced

in number to about 15 to 20 and are much more elongated, varying to the other

extreme shown in fig. 14,c.

Localities.—Fish Hawk station 7302; off Cape Lookout, North Carohna; Cape

Lookout Light House bearing E. by N. }i N., IJi miles distant; 14 meters; temperature

27° C; July 24, 1902 (1, U.S.N.M., 35888).

Albatross station 2415; between Savannah, Georgia, and Cape Charles (lat.

30°44'00" N., long. 79°26'00" W.); 805 meters; temperature 7.56° C; April 1, 1885

(1,U.S.N.M., 36292).

Albatross station 2656; between the Bahamas and Cape Fear, North Carolina

(lat. 27°58'30" N., long. 78°24'00" W.); 1046 meters; temperature 5.11° C; May 3,

1886 (1, U.S.N.M., 14705).

Bibb station 6P (in bulletin, 3); Florida Keys, off Sombrero; 210 meters; April 23,

1868 [Pourtal6s, 1869; A. H. Clark, 1913] (7+ , U.S.N.AL, 34622; M.C.Z., 44*; B.iM.).

University of Iowa's Bahamas Expedition station 57; Pourtal^s Plateau, south

of Bahia Honda (lat. 24°18'00" N., long. 81°18'00" W.); 366-411 meters; June 27,

1893 [H. L. Clark, 1918] (366, U.I.M.; U.S.N.M., 36124).

Bibb station 20P (on charts and in record books, lOD; Ln bulletm, 10); Florida

Keys, off Bahia Honda (lat. 24°19'40" N., long. 81°07'00" W.); 234 meters; May 4,

1868 [Poui-tal^s, 1869] (3, M.C.Z., 45).

University of Iowa's Bahamas Expedition station 58; Pourtales Plateau, south of

Bahia Honda (lat. 24°19'00" N., long. 81°19'00" W.); about 402-411 meters; 1893

[H. L. Clark, 1918] (275, U.I.M.).

Bibb station 18P (on charts and in record books, 7D); Florida Keys, off Bahia
Honda (lat. 24°26'30" N., long. 81°14'30" W.); 183 meters; rockv bottom; May 4,

1868 [Pourtalds, 1869; von Graff, 1883, 1884].

University of Iowa's Bahamas Expedition station 54; about 10 miles southeast of

American Shoal Light; about 238 meters; 1893 [H. L. Clark, 1918] (185, U.I.M.).
University of Iowa's Bahamas E.xpedition station 64 ; Florida Keys, about 8 miles

southeast of American Shoal Light; about 201 meters [H. L. Clark, 1918] (95, U.I.M.).
University of Iowa's Bahamas E.xpedition station 62; Florida Keys, off American

Shoal Light; 126-144 meters; 1893 [H. L. Clark, 1918] (205, U.I.M.).
Bibb station 3lP (on charts and in record books, 9E; in bulletin, 9); Florida Keys,

off American Shoal (lat. 24°25'20" N., long. 81°27'00" W.); 183 meters; May 6, 1868
[Pourtalds, 1869] (47, M.C.Z., 246).

Bibb station 40P (on charts and in record books, 9G); Florida Keys, off the

Included under Cat. No. 44, M.C.Z., are 10 specimens from Bihb stations 6P, 56P and 127P.
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Samboes; 175 meters; mud; May 9, 1868 [Pom-tal^s, 1869; von GrafT, as "Alligator

reef," 1883, 1884].

Eolis; off the Samboes; 247 meters; J. B. Henderson (2, U.S.N.M.).
Eolis; off the Samboes; 209 meters; J. B. Henderson (14, U.S.N.M.),

Eolis; off the Samboes; 220 meters; J. B. Henderson (1, U.S.N.M.).

Fish Hawk station 7298; Florida Keys, off Key West Oat. 24°19'00" N., long,

81°39'45" W.); 220 meters; temperature 18.5° C; February 26, 1902 (2, U.S.N.M.
36217).

Fish Hawk station 7297; near Key West (lat. 24°15'45" N., long. 81°41'30" W.)

267 meters; temperature 16.5° C; February 26, 1902 (1, U.S.N.M., 34640).

Fish Hawk station 7296; near Key West (lat. 24°21'45" N., long. 81°47'45" W.)

223 meters; temperature 12.22° C; February 26, 1902 (5, U.S.N.M., 35711).

University of Iowa's Bahamas E.xpedition station 27; south of Key West; 91-110

meters; 1893 [H. L. Clark, 1918] (5, U.I.M.).

University of Iowa's Bahamas Expedition station 48; southwest of Key West;

about 146 meters; 1893 [H. L. Clark, 1918] (6, U.I.M.).

Bibb station 56P (on charts and in record books, lOH; in bulletin, 6) ; Florida Keys,

off Sand Key Gat. 24°22'50" N., long. 81°46'20" W.); 172 meters; May 11, 1868

[Pourtales, 1869] (9+ , U.S.N.M., 34647; M.C.Z., 44).

Bibb stations 69P-73P (in bulletin 1, 3-6); nearly south of Sand Key; 183 meters;

May 15, 1868 [Pourtales, 1869] (10, U.S.N.M., 34643; M.C.Z., 247).

University of Iowa's Bahamas Expedition station 33; about 6 miles south of Sand

Key Light; about 192 meters; 1893 [H. L. Clark, 1918] (1, U.I.M.).

University of Iowa's Bahamas Expedition; off Sand Key; Sand Key Light bearing

N. by W. H W., 15 miles distant; 220 meters [Nutting, 1895] (6, U.S.N.M., 36123).

Eolis; off Sand Key; 220 meters; J. B. Henderson (32, U.S.N.M.).

Eolis; off Western Dry Rock, Sand Key ; 263 meters; J. B. Henderson (5, U.S.N.M.).

Corvnn station IP; about 5 miles Southsouthwest of Sand Key; 164-183 meters;

calcareous mud; May 17, 1867 [Pourtales, 1868; von Graff, 1883, 1884; Hartlaub,

1912] (1, M.C.Z., 7).' Type locaUty.

Bibb station 127P (in bulletin, 4); Florida Keys, off Boca Grande; 229 meters;

February 15, 1869 [Pourtales, 1869] (1+ , M.C.Z., 44).

University of Iowa's Bahamas Expedition; Florida Keys, without further data

(110, U.I.M.).

Coasts of Florida and Cuba; 172-356 meters [Pourtales, 1869].

Blake station 32Ag.; northern part of the Yucatan Bank (lat. 23°32'00" N., long

88°05'00" W.); 174 meters [Pourtales, 1878; P. H. Carpenter, 1881; von Graff, 1883

1884; A. Agassiz, 1888].

Albatross station 2335; off Havana, Cuba (lat. 23°10'39" N., long. 82°20'21" W.)

373 meters; January 19, 1885 (1, U.S.N.M., 36293).

Blake station 53Ag.; off Havana, Cuba (lat. 23°09'30" N., long. 82°21'30" W.)

442 meters [Pourtales, 1878].

Blake station 57Ag.; off Havana, Cuba (lat. 23°09'15" N., long. 82°21'00" W.)

323 meters [Pourtales, 1878].

Straits of Florida [P. H. Carpenter, 1888].

Doubtful localities.—Dominica, to Grenada; 137-532 meters [P. H. Carpenter, 1881]

Barbados [P. H. Carpenter, 1881].

656-622—67 20



2,S4 BULLETIN 82, UNITED STATES NATIONAL MUSEUM VOLUME 1

Grenada [P. H. Carpenter, 1S81].

Caribbean Islands [P. H. Carpenter, 1888].

Erroneous locality.—University of Iowa's Barbados-Antigua Expedition station

15; Barbados [A. H. Clark, 1921] (3, U.I.M.; U.S.N.M.).

Geographical range.—From Cape Lookout, North Carolina, soutlnvard to tiie

Florida Kej^s and northern Cuba, thence westward to the Yucatan Bank. Tliis species

is especially abundant along the Florida Keys.

Batlnjmetrical range.—From 14 to 1046 meters; but almost two-thirds of the records

are from between 100 and 250 meters.

The average of 34 records is 264 meters; or, omitting the two extremes, 251 meters.

About the Florida Keys the 26 records range between 110 (?91) and 402 (?411)

meters, with an average of 221 meters.

The 3 records from the Cuban coast range from 323 to 442 meters, the average

being 379 meters; but little work has been done here in shallow water.

Thermal range.—The 6 records vary from 5.11° C. to 27.0° C, the average being

11.15° C.

Occurrence.—From the coast of North Carolina southward and westward to the

western end of the Florida Kej^s this species is very abundant wherever it is found, and

it appears to be very generally distributed. Outside of this area there are but three

records for northern Cuba and one for the northern part of the Yucatan Bank, and in

none of these four localities was it found in numbers.

In the original account published in 1868, Pourtalds recorded it as "quite abundant"

about 5 miles southsouthwest of Sand Key in 183 meters.

In the following j^ear Pourtalfe reported on the work of the Bibb, which in the

spring of 1868 had continued the work of exploring the Gulf Stream begun by the

Corwin in 1867. He divides the sea bottom here into 3 regions of which the second

extends in the form of a band from 10 to 20 miles broad parallel to the reef beginning

at a depth of about 164 meters and extending downward to about 548, the slope being

much less inclined than in the region further inshore, the area in fact deserving in a

great part of its extent the name of a submarine plateau. The bottom is rocky, rather

rough, and consists of a recent limestone continually though slowly increasing from the

accumulation of the calcareous debris of the numerous small corals, echinoderms and

mollusks living on its surface. This debris is consolidated by the tubes of scrpulas,

the interstices filled up by foraminifera and further smoothed out bj' nullipores.

In this region the Bibb found this species in great abundance, but the details of its

occurrence were not published.

In summing up the occurrence of the crinoids obtained on the coasts of Florida and
Cuba in 1867, 1868 and 1869 Pourtalds gives this species as ranging from 172 to 356

meters.

In 1881 P. H. Carpenter \vrote that this species has the widest range of any
endocyclic comatulid in the Caribbean Sea. It was obtained by the Blake on the

Yucatan Bank and at various stations between Dominica and Grenada in from 137 to

532 meters, while Pourtal^s dredged it in great abundance at several locaUtics in the

Florida Straits. Carpenter's account was republished by Mr. Alexander Agassiz in

1888.

Carpenter remarked that the original specimens from Sand Key differ greatly

from others from Barbados and Grenada, and these from each other.
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The only small antedonids from Barbados which I have ever seen are three speci-

mens of Compsometra (now Antedon) nuttingi. These I at first mistook for this species,

and so recorded them. I have a suspicion that Carpenter may have done the same
thing, and I therefore tentatively regard his records from Dominica, Barbados and

Grenada as referring to Antedon nuttingi and not to Coccometra hageni.

In the narrative of the University of Iowa's Bahama Expedition published in 1895

Prof. C C. Nutting wrote that on the Pourtalfes Plateau great numbers of crinoids were

collected, but the species were comparatively few. That there are portions of the sea

bottom covered with as dense a growth of crinoids as any that flourished in paleozoic

seas has been proved more than once by recent deep sea explorations. He had ample

demonstration of this fact on several occasions, notably when the tangles came up

after a haul at a depth of 219 meters. The bearing of this spot, as nearly as could be

determined, was Sand Key Light bearing N. by W. % W., 15 miles distant. As the

tangle bar neared the surface and the tangles themselves could be seen rising through

the blue water, he noticed that a stream of brow^lish objects was trailing after it, as if

innumerable mossy bits were floating away from the hemp strands. When the tangles

came on board he found them literally covered with a mass of crinoids, all of one kind

and quite small (\vithout any doubt C. hageni). He estimated that at least 500 speci-

mens came up in that haul, and it was evident that hundreds or thousands had washed

off during the ascent of the tangles from the sea bottom. He says that this was probably

the greatest nimiber of individuals of any one species obtained at a single haul during

the entire cruise; the bottom must have been actually packed with them in spots.

In 1902 Dr. H. L. Clark said that "this has been called the commonest crinoid of

the West Indies;" undoubtedly he referred to the statement that it is the most

widespread.

Associates.—-Dr. P. H. Carpenter wrote in 1881 that there are 3 distinct species

besides this to which he has seen the name hageni appHed.

The specimens sent to the museums at Edinburgh and Copenhagen under this

specific name are varietal forms of Comactinia echinoptera.

Among the large number of individuals of C. hageni from the Florida Straits which

he examined he found a few examples of two entirely different, and at that time new,

species.

One of these he notes is distinguished by having enormous lancet-like processes

on the lower segments of its oral pinnules. This is the form described by Hartlaub in

1912 under the name of Actinometra cristata (P. H. Carpenter, MS.), now known as

Comatonia cristata. It is frequently associated \vith C. hageni from which it is easily

distinguished by its somewhat larger size and more robust build, as weU as lighter color.

The other has no pinnules at all upon the second and fourth brachials, though

those of the following brachials are developed as usual. Carpenter subsequently

referred to this as Antedon dejecta; it is now known as Hypalometra dejecta.

Subfamily Heliometrinae

neliometrinae A. H. Clark, Proc. Biol. Soc. Washington, vol. 22, 1909, p. 176 (includes Promacho-

crinus, Heliometrn, Trichometra, Hathromclra, and Isometra); Mem. Australian Mus., vol. 4, 1911,

p. 725 (absent from Australia); Crinoids of the Indian Ocean, 1912, p. 5 (the East Indian Cijclo-

metra gave rise to Solanometra and Promachocrinus of the Antarctic; the East Indian Trichometra

is represented in the Atlantic by other species of Trichometra and by Hathrometra)
, p. 6 (number
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of East Indian genera; number of genera also found in the Atlantic; genera represented by closely

allied forms in the Atlantic; number of genera confined exclusively to the East Indies; number of

East Indian species), p. 9 (absent from Australia), p. 14 (certain of the genera are characteristic

of the Intermediate fauna), p. 26 (range in detail; 107-1,200 fathoms), p. 61 (in key)
;
Bull. Inst.

Oc6anogr. Monaco, No. 291, 1914, pp. 7, 8 (temperature relations); Journ. Washington Acad.

Sci., vol. 4, No. 19, 1914, pp. 559-563 (correlation of geographical and bathymetrical ranges);

No. 20, 1914, p. 582 (relation to temperature of habitat); Internat. Rev. gesamt. Hydrobiol.

und Hydrogr., vol. 6, 1914, pp. 5 and following (.\tlantic and corresponding Indo-Pacific genera);

Die Crinolden der Antarktis, 1915, p. 119 (synonymy; diagnosis; geological, geographical, and

bathymetrical range), p. 132 (covering plates); Amer. Journ. Sci., vol. 40, 1915, p. 68 (detailed

discussion of bathymetrical range); Smithsonian Misc. Coll., vol. 65, No. 10, 1915, pp. 29 and

following (phylogenetical study); Amer. Nat., vol. 49, 1915, p. 525 (bathymetrical and thermal

range; asymmetrical genera and their bathymetrical and thermal ranges), p. 526 (Promachocrinua

probably the most specialized genus in the subfamily; this the largest and most universally

distributed subfamily of the Antedonidae), p. 539 (genus with asymmetrical disk), p. 542 (genus

with more than 5 rays); Journ. Washington Acad. Sci., vol. 5, No. 4, 1915, pp. 126-134 (bathy-

metric range; phylogenetic and palcontological significance); vol. 7, No. 5, 1917, p. 127 (includes

Heliometra, Promachocrinus, Anthonietra, Solanometro., Florometra, and Cyclomeira); vol. 7, No.

16, 1917, p. 504 (in key), p. 507 (key to the included genera); Unstalked crinoids of the Siboga-

Exped., 1918, p. vii (not in the Siboga collection; occurrence in the Indo-Pacific; not found by

the Albatross in the East Indies), p. 196 (in key), p. 239 (key to the included genera) ; Smithsonian

Misc. Coll., vol. 72, No. 7, 1921, pp. 2, 13; The Danish /ngro//-Exped., vol. 4, no. 5, Crinoidea,

1923, p. 49 (in key), p. 52 (key to the Atlantic genera).

—

Gisl^n, Zool. Bidrag Uppsala, vol. 9,

1924, pp. 85, 91, 101, 229, footnote 1, 230, 231, 232, 288, 290.—Moktensbn, Handbook of the

echinoderms of the British Isles, 1927, pp. 26, 35.—A. H. Clark, Journ. Linn. Soc. (Zool.),

vol. 36, 1929, p. 662; John Murray Exped. 1933-34, Sci. Reports, vol. 4, No. 4, 1937, p. 103.—

Gisl£n, Kungl. Svenska Vet.-Akad. Ilandl., ser. 3, vol. 17, No. 2, 1938, p. 21.

—

John, Discovery

Reports, vol. 18, 1938, pp. 123, 124, 130, 133; Rep. B.A.N. Z. Antarctic Res. Exped. 1929-31,

ser. B, vol. 4, pt. 6, 1939, p. 196.—GisuSn, Rep. Swedish Deep Sea Exped., vol. 2, Zool., No. 4,

1951, pp. 55, 56.

IleliometriT'S A. H. Clark, Bull. Mus. Hist. Nat., Paris, No. 4, 1911, p. 257.

Ileliometrinen A. H. Clark, Die Crinolden der Antarktis, 1915, p. 147 (the species of Bathj'metrinae

in certain ways resemble the young of the species of this subfamily), p. 168 (shallow water Ant-

arctic species), p. 192 (certain genera of this subfaniily are especially characteristic of the Inter-

mediate fauna).

Diufinosis.—-A subfamil}' of Antedonidae in which the cirrus sockets are arranged

in usually closely crowded and more or less regularly alternating transverse rows on
a flattened hemispherical to sharply conical centrodorsal; the cirri are very numerous,
XXXV-(;C (usually about LXX), longandstout,withup to 90 (usually 40-55) segnients

of which the outer are shorter than tiie proximal and bear a more or less prominent
dorsal spine, rarely absent; Pj is long and flagellate, composed of very numerous,
30-82 (usually 50-60) short segments, none of which are longer than broad and all of

which have their angles more or less cut away; and one or more of the following pmnules
usually resembles P,, being of similar length, slightly longer or slightly shorter, though
P2 rarely, P3 more frequently, and F, usually is shorter than P, and composed of fewer

but longer segments.

Geographical range.—Shores of the j\jitarctic continent, vSouth Georgia, Kerguelen,
Gough, Bouvet, Campbell, the Antipodes and Heard Islands and northward along the

western coast of South and North America to the Bering Sea, westward along the

Aleutian Islands, and southward to eastern and southern Japan; western shores of the

Japanese and Okhotsk seas from the Korean Straits northward; Arctic seas and
southward to Hudson Bay, Cape Cod, the Faeroes, northern Norway, and Siberia.
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Bathymetrical range.—From shallow water, 1 1 meters and probably less, down to

1574 meters.

Thermal range.—From —1.90° C. to +13.50° C; only /"/orome^m occurs in water
above 5.80° C, and only Florometra and, rarely, Heliometra occm- in water above .3.00° C.

Characters.—The centrodorsal in the Heliometrinae is most commonly flattened

hemispherical with the small bare dorsal pole plane or more or less excavated, often so

much so as to form a deep pit; but in Solanometra it may be rounded conical while in

Anihometra it is usually, and in Promachocrinvs it is always, sharply conical with a
considerable apical portion of the cone bare of cirrus sockets. The cirrus sockets are

nmnerous, completely covering the sides of the centrodorsal from the ventral rim to

the edge of the bare polar area or polar pit, and are usuaUy arranged in from 4 to 7

closely crowded transverse rows; those of the succeeding rows decreasing very slightly

in size toward the pole; less frequently they are more or less isolated or less regular in

arrangement.

The cirri in the various species of this subfamily are singularly uniform in structure,

and present almost no features by which genera or even species may be differentiated;

the cirri of Anihometra alone seem to be distinctive, though not very different from the
cirri of the other types, and the cirri of Promachocrinus possibly, on the average, could

be identified as such.

The length of the cirri ranges from about 25 to 130 mm. or from 21 to 50 percent
of the length of the arms. They are shortest in Solanometra and longest in Anihometra
and Promachocrinvs though John (1938) has shown that the relative length of the

cirrus segments and hence of the cirri is very variable in P. kerguelensis. In Heliometra
and Florometra they measure about one third of the arm length. The relative length

of the cirri and arms in Promachocrinus is really not strictly comparable to the same
feature in Anthometra, since each arm of the latter equals two of the former.

The number of the cirri varies from XXX-XXXV to L-CC, and in nearly all the
species is Ij-LXXX. Anthometra, in which the cirri are very long, has the fewest, but
the number of the cirri in the other genera is remarkably uniform.

The nmnber of segments in the fully developed cirri varies from 25 to 90, with
the greatest frequency between 40 and 55, the small apical cirri usually have about
half as many segments as the peripheral.

In form the cuTi vary but little; they are large and stout, strongly compressed
laterally and strongly recurved, excepting in Anthometra, in which genus they are more
elongated than elsewhere, more slender, and much less ciu-ved. About the margin of

the centrodorsal there are frequently seen very long and nearly straight cirri which
seem to function as tactUe organs. The cirri about the dorsal pole are usually about
half as long as the peripheral, and the intergradation between the two types is complete.

The longest cutus segments are from half again to three times as long as broad,

or slightly longer, and are very slightly constricted centrally; the outer are shorter,

usuallj^ about as long as broad. As the segments begin to shorten, the median portion

of the distal border usually begins to project slightly, forming a more or less obvious

terminal dorsal spine. The segments of the small apical cirri are much more uniform

in size than those of the longer cirri.

Low and broadly rounded tubercles may represent the ends of rudunentary

basal rays in the interradial angles, but are not often present.
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The distill edges of the radials are even with the rim of the centrodorsal in the

median line and are only slightly concave so that in the interradial angles the apposed

distal angles of two adjacent basals form only very low triangles.

In Promachocrinvs, besides the 5 normal radials there are 5 additional similar radials

interpolated between them; as there are only 5 basals in the young the rosette is 5-

raycd, so that each of the interpolated radials is situated interradially directly over a

basal ray. The interradial radials do not appear in the young until after the true

radials have come into contact and reached a considerable size; they then become

evident as naiTOW interradials which, growing rapidly, give rise to IBr series and gradu-

ally acquire all the characteristics of true radials. But it is not until the animal is

nearly of full size that the radial and interradial radials become quite sunilar (See vol.

1, part 2, pp. 550, 551 [Nos. 41, 42], 555; and figs. 931-9.37, p. 549).

The disk is not at all or only sUghtly concave in the interradial areas; it is naked,

or bears prominent calcareous nodules of various sizes, especially near the ambulacral

grooves.

Sacculi are abundant and conspicuous, and regularly distributed.

The profile of the proximal portion of the annuals when the arms are folded inward

is broadly rounded except in Anthometra and, to a somewhat lesser degree, in Promacho-

crinus in which the IBr series and arm bases lie in almost a straight line.

The IBr series and arm bases show relatively little variation. They are robust,

rounded dorsally, and well separated, with prominent or thickened and usually spinous

borders and a greater or lesser development of spines on the dorsal surface, except in

Anthometra, in which the sides of the IBr series are almost straight and nearly in contact

and each of the ossicles of the IBr series and lower brachials bears a high, more or less

sharp, median carination with a finely spinous crest, a structure frequently seen indicated

on the IBr series and first two brachials of the young in other genera, though never

in the fully grown adult.

The IBri are not quite in contact basally; theu- sides are very strongly convergent,

except in Anthometra in which they are parallel. The axUlaries are usually rhombic

with concave sides and the distal angle often truncated and grooved in the center, about

as broad as long, with a more or less developed rounded posterior process incismg the

IBri; in large specimens they are usually broader than long, and in young individuals

much longer than broad with a long posterior process which is sometimes so well devel-

oped (in Promachocrinus, Florometra asperrima, etc.) as to suggest the process in the

larger species of Psathyrometra. The posterior portion of the axiUary usually rises into

a broadly rounded sjTiarthrial tubercle.

The arms vary in length in adult individuals from 100 to 350 mm; in most species

they are between 150 and 200 mm. long.

The arms are fau-h' uniform in structure, rather broad and strongly rounded dorsally

except in Anthometra in which they are slightly compressed and each brachial rises to a

sharp median crest. Between the first and second syz3^gies the brachials are wedge-

shaped to almost oblong, usually about twice as broad as the median length but often

shorter, with the proximal and distal edges somewhat concave; they then become more

obliquely wedge-shaped to triangular, usually somewhat broader than long, more rarely

much broader than long or as long as broad, distally becoming less obliquely wedge-

shaped again and gradually increasing in length. The distal ends of the brachials

arc always prominent, rarely smooth but usually sharply serrate or spinous, sometimes
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conspicuously so, with the spinosity on the outer brachials tending to spread over the

dorsal surface in the form of a triangle with the apex proximal.

The number of brachials to each arm in a large specimen of Florometra asperrima is

330, and P. H. Carpenter gives "more than 300" for large individuals of Heliometra

glacialis; there are half as many, or something over 150, in large specimens of Proma-
chocrinus kerguelensis in which there are twice as many arms.

Syzygies occur between brachials 3+4, 9+ 10, 14+ 15 or 16 + 17, and distally at

intervals of normally 3 or 4 muscular articulations, this number being quite irregular

in Promachocrinus as is usual in multibrachiate types.

Except in Promachocrinus kerguelensis, in which the number of arms varies from

10 to 23 (23, 22, 20, 19, 18, 17, 16, 12 and 10 having been recorded) but is ahnost in-

variably 20 in fully developed mdividuals, any departure from the normal number
of 10 arms is exceedingly rare. Only Florometra serratissima has been found with 11

arms as the result of the occurrence of a single IIBr 2 series, while another specimen of

the same species has been taken with a IIBr 2 series, the distal element of which was

not axillary. Individuals with 9 arms pathological in character have been reported

in Heliometra glacialis and in Florometra serratissima.

Throughout this subfamily the proximal pinnules are singularly uniform in structure.

Pi is always long and flagellate, composed of 30 to 82 (usually 50 to GO) segments which

are basally broader than long, then about as long as broad, with the corners cut away
giving flexibility, and the dorsal edge in the outer portion swollen or produced resulting

in a serrate profile which may be so marked as to suggest the combs of the Comasteridae.

P2 usually resembles P, and is of about the same length or very slightly longer with

somewhat fewer but slightly longer segments ; in Anthometra, however, it is only about

half as long as Pi with less than half as many elongated segments and this condition

may be approached in Promachocrinus. P3 is ahnost always shorter and slightly

stouter than P, and P2 with fewer and more elongated segments; but in well developed

examples of Heliometra glacialis or of Florometra asperrima it may be similar to P2 or

even longer. P4 is usually shorter than Pi and Pj with fewer, more elongated segments,

resembling P3 unless P3 resembles P2; but in exceptionally fine specimens of Florometra

asperrima it may be similar to P,, P2 and P3, and longer than any of them. Pj resembles

P4 and is usually shorter; in the most developed specimens of Florometra asperrima

it is slightly shorter than Pi.

Briefly stated, in this subfamily the oral pinnules are long and flagellate, composed

of very nimierous short segments which are not longer than broad. Pi may be the

only oral pinnule, as in Anthometra and sometimes in Promachocrinus, but usually Pi

and Pj are modified as oral pinnules and are similar, with P3 shorter and composed of

much longer segments. Rarely, in the largest species, P3 is also an oral pinnule, and

it may be even longer than Pi and P2, while very exceptionally P4 may also be an

oral pinnule.

The middle and distal pinnules show little variation. The distal pinnules are

slender, very nearly as long as the oral pinnules and composed of about half as many
segments, most of which are usually about twace as long as broad with the distal ends

fringed with spines.

The gonads are very long and fusifonn.

The deposits along the ambulacral grooves of the pinnules in Florometra consist

of slender to stout rods, straight or slightly curved, with the ends usually roughened
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or more or less expanded; in F. mawsoni some fenestrated plates may be present near

the tips of the pinnules. In Heliometra the deposits may be similar, with the ends of

the rods, especially the inner, expanded and pierced with one or two holes, the rods in

some specimens broadening out into irregular plates, or even transforming into well

marked covering plates or partially differentiated covering and side plates. In Antho-

metra the lateral perisome of the pinnules is completely enclosed in a continuous distally

imbricating scries of highly developed plates. In Promachocrinus similar plates may

occur, or the perisome may be quite without calcareous deposits (see vol. 1, part 2,

pp. 268-271; also John, Discovery Reports, 1938, pp. 143-144).

In Promachocrinus the tentacles contain a conspicuous continuous band of fine

interlaced spicules which runs along the outer side nearly to the tip, and irregular

spicules are occasionally to be found in the tentacles of Heliometra and Florometra.

Rdationships oj the genera.—It is possible to arrange the 5 genera included in the

Heliometrinae in a linear series on the basis of the relative degree of specialization of

the oral pinnules, the centrodorsal and the brachials.

The minimum amount of specialization in the oral pinnules is found in Anthometra,

in which only Pi is a tj^pical oral pinnule, P2 being about haK as long %vith less than half

as manj' elongated segments. The centrodorsal of Anthometra also retains the original

conical form only slightly, if at all, modified. The carmation of the elements of

the IBr series and first two brachials more or less characteristic of the young of all the

other genera is retained throughout life iii Anthometra and becomes greatly accentuated,

being carried out onto all the brachials, which have slightly serrate or spinous distal

ends. Anthometra is further peculiar m being of rather slender buUd, with the arm bases

making a relatively small angle wdth the doi-soventral axis, and in having relatively

few very long, rather slender, and only slightly curved cirri, the longest of which, how-

ever, have a very large number of segments. Although Anthometra is emphatically a

member of the Heliometrinae, it is the least characteristic of all the genera, and shows

the nearest approach to the Bathj-metrinae.

In Promachocrinus the relative shortness of the arms, which have half the number
of brachials common to the other types, and the irregular distribution and relative

infrequency of the S3'zygies, are features correlated with the occurrence of 10 instead

of 5 arm pairs, if we may judge from comparison with other multibrachiate tj-pes.

The possession of 5 additional radials interpolated between the 5 normal "radial radials"

gives the species of this genus an entirely different appearance from that of all the other

genera; but this apparent isolation is not supported by any other features, and the

10- or 12-armed individuals of Promachocrinus kerguelensis which are sometimes found

are most difficult of determination.

Sometimes in Promachocrinus Pi is the only oral pinnule, as in Anthometra, though

Pj may be similar to it and is usually but little shorter. The centrodorsal is always

sharply conical. The arm bases make a relatively small angle with the dorsoventral

axis as in Anthometra, and the brachials always have spinous distal ends. The curl of

Promachocrinus are rather slender, and are little curved.

In spite of the utterly different appearance it is impossible not to recognize the

fundamental similarities between this genus and Anthometra, over which it represents

a relatively shght advtmce in the direction of pinnule specialization.

In Solanometra, Heliometra and Florometra, fully developed individuals have at

least Pi, Pj and P3 modified as typical oral pinnules. Solanometra, with a hemispherical
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or low rounded conical centrodorsal, the distal edges of the brachials and pinnulars

spinous, the third syzygy situated between brachials 14+15, P4 markedly shorter than

P3, and relatively few, not more than 41, ciiTUs segments, seems to be somewhat less

speciahzed than the other two.

In Heliometra the brachials beyond the third s3''zygy, which is between brachials

14+ 15, are triangular and about as long as broad with smooth distal ends, the dorsal

pole of the centrodorsal is flat or slightly concave, and P4 and even P5 may be as long

as P3, with Pe much shorter.

In Floromefra the brachials just beyond the third syzygy, which is often displaced

distaUy to between brachials 16+17, are more or less wedge-shaped and very rarely

so long as broad, usually markedly broader than long, with spinous ends, the dorsal

pole of the centrodorsal is deeply excavated, and aU the pinnules from P, to P9 may
be modified as oral pinnules. In this genus only is there a tendency toward the de-

velopment of IIBr series, though a specimen of Heliometra (jlacialis maxima has been

reported with an axillary radial.

The frequent distal displacement of the third syzygy, the shortness of the brachials,

the greater number of oral pinnules in fully developed individuals, the excavation of

the dorsal pole of the centrodorsal, and the tendency toward a development of IIBr

series seem to indicate that Florometra represents a higher degree of specialization than

Heliometra.

[Note by A.M.C] In checking Mr. Clark's key to the genera of HoUometrinae

following the introduction of several new species of Florometra, several alterations were

found to be necessary, particularly with regard to Florometra, Heliometra and Solano-

metra. Measurements of the proximal brachials of specimens of all three genera sug-

gested that Heliometra is intermediate between the other two in the thickness of the

arms as well as in the proportions of the pinnule and cirrus segments. These three

genera are very closely related and can only be recognized by a combination of minor

characters, some of which tend to vary according to the size.

KEY TO THE GEKERA OP HELIOMETRINAE

[Modified by A.M.C]
a'. 5 radials and 10 arms.

6'. Arms rounded dorsallj', sometimes with a transverse spinous crest but never carinate; P2 similar

in size to Pi.

c'. Arms relatively narrow, the width at the first syzygy about 2.5 mm. when the length of the

division series and first nine brachials together is about 15 mm.; segments of the middle and

distal pinnules longer than broad, often quite elongated; the longest cirrus segments may
be over twice as long as broad; division series and brachials usually more or less spinous

(Korean Straits and Japan, north to the Bering Sea, south along the west coast of the

Americas to the Cape Horn area and the Southern Ocean; 11-1574 meters).

Florometra (p. 292)

c'. Arms moderate in width, the first syzygy being usually 2.8 to 3.0 mm. wide when the length of

the division series and the first nine brachials together is about 15 mm.; segments of the

middle and distal pinnules not much longer than broad; the longest cirrus segments rarely

as much as twice as long as broad; in specimens of arm length less than 100 ram. the division

series and first few brachials may be finely spinous but larger specimens are always smooth

(Arctic Seas south to Cape Cod, Iceland, the Faroes, northern Norway and off the northern

Siberian coast, also in the Pacific from the Okhotsk Sea to the Korean Straits; 14-135S

meters) Heliometra (p. 340)
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(J. Arms thick, the width at the first syzygy over 3 mm. when the length of the division series and

the first nine bracliials is about 15 mm.; segments of the middle and distal pinnules short,

mostly not much longer than broad; the longest cirrus segments rarely as much as twice as

long as broad (off Heard Island, Southern Ocean and (?) off Adelie Land, Antarctica; 137-

045 meters) Solanometra (p. 419)

b'. .\rnis narrow- and strongly carinate or with a large median tubercle on each brachial in the mid-

line; Pi twice as long as Pj (shores of the Antarctic continent; 130-914 meters).

Anthometra (p. 448)

o'. Normally 10 radials and 20 arms (Southern Ocean; 20-1080 meters)..Proinachocrinus (p. 428)

Genus FLOROMETRA A. H. Clark*

Anledon (part) nELi,, Proc. Zool. Soc. London, 1882, p. 651, and following authors.

Comalula (part) Chierchia, Rivista Marittima, vol. 18, 1885, p. 9.—A. Agassiz, Bull. Mus. Comp.

Zool., vol. 21, No. 4, 1891, p. 197; vol. 23, No. 1, 1892, pp. 80, 82.

Heliomelra (part) A. H. Clark, Smithsonian Misc. Coll., vol, 50, pt. 3, 1907, p. 351.

Solanometra (part) A. H. Clark, Amer. Journ. Sci., ser. 4, vol. 32, 1911, p. 128 (nomen nudum, the

remarks refer to this genus), p. 129 (characteristic antarctic genus; significance) ; Mem. Australian

Mus., vol. 4, 1911, p. 727 (type species Anledon antarclica; as here understood includes the species

now assigned to Floroinetra) ; Crinoids of the Indian Ocean, 1912, pp. 5, 6, 26 (same).

—

Vanet,

Bull. Mus. Hist. Nat., Paris, vol. 19, 1913, p. 33 (same).—A. H. Clark, Smithsonian Misc.

Coll., vol. 61, No. 15, 1913, p. 61 (restricted by the separation of Florometra from it).

Florometra A. H. Clark, Smithsonian Misc. Coll., vol. 61, No. 15, 1913, p. 62 (subgenus of Pro-

machocrinus; no diagnosis; name used in combination with [Anledon eschrichti var.] magellanica

Bell); Bull. Inst. Ocdanogr. Monaco, No. 285, 1914, p. 3 (type species Anledon mariae A. H.

Clark, 1907; subgenus of Promachocrinus; includes Anledon asperrima, hondoensis, inexpeclata,

laodice, magellanica, mariae, perplexa, ralhbuni, serralissima and tanneri; range considered in

detail) ; Die Crinoiden der Antarktis, 1915, p. 132 (covering plates), p. 137 (synonymy; diagnosis;

type Anledon mariae A. 11. Clark, 1907; range; list of records; table of depths and temperatures

in different regions), p. 190 (discussion), p. 194 (distribution in detail and its oceanographic

significance).—F. W. Clarke and Wheeler, U.S. Geol. Surv. Prof. Paper 90-L, 1915, p. 195

(inorganic constituents of the skeleton); Prof. Paper 102, 1917, pp. 23 and following (same).

—

A. H. Clark, Journ. Washington Acad. Sci., vol. 7, No. 5, 1917, p. 127 (referred to the Helio-

metrinae); No. 16, p. 508 (in key; range; best considered as a subgenus of Promachocrinus);

Unstalked crinoids of the Siboga-Expcd., 1918, p. 240 (in key; range; best considered as a sub-

genus of Promachocrinus; key to the included species).

—

Bather, Nature, vol. 107, March 31,

1921, p. 133.—F. W. Clarke and Wheeler, U.S. Geol. Surv. Prof. Paper 124, 1922, p. 20 (in-

organic constituents of the skeleton).—A. H. Clark, The Danish Ingolf-ExpeA., vol. 4, No. 5,

Crinoidea, 1923, p. 52 (in key; treated as a genus).

—

Gisl^n, Zool. Bidrag Uppsala, vol. 9, 1924,

p. 288; Vid. Medd. Nat. Foren. K0bcnhavn, vol. 83, 1927, p. 51 (color).

—

Ekman, Tiergeographie

des Meeres, 1935, p. 319.—A. H. Clark, Explorations des mers de I'U.R.S.S., vol. 23, 1937, p. 217

(species very variable, limits not clear)
, p. 2 1 8 (in key) (in Russian)

, pp. 222, 224 (in English ver-

sion); Sci. Rep. Australasian Antarctic Exped., 1911-14, ser. C, vol. 8, pt. 4, 1937, p. 10, p. 14

(range).

—

Joh.v, Proc. Linn. Soc. London, sess. 149, pt. 2, 1937, p. 86 (two species in the Antarctic;

10 additional species); Discovery Reports, vol. 18, 1938, p. 130 (two Antarctic species);

—

Gisl^n,

KungL Svenska Vet.-Akad. Ilandl., ser. 3, vol. 17, No. 2, 1938, p. 21; John, Rep. B.A.N.Z.
Antarctic Res. Exped. 1929-31, Ser. B, vol. 4, pt. 6, 1939, p. 198.—Vaney and John, Sci. Res.

Voy. Scotia, 1902-04, Crinoidea, 1939, pp. 667, 668 (piimules; range).—Gisl^n, Rep. Swedish
Deep Sea Exped., vol. 2, Zool. No. 4, 1951, p. 55.

—

IItman, The invertebrates, vol. 4, Echino-

dermata, 1955, p. 97 (Pacific distribution).

Promachocrinus {Florometra) A. H. Clark, Die Crinoiden der Antarktis, 1915, pp. 105, 106, 142.

Diafinosis.—A genus of Heliometrinae in which the arms are rounded dorsally;

the brachials are nearly or quite as long as broad and, like the elements of the division

series, have more or less spinous borders and commonly a greater or lesser development

*See also Addenda (pp. 836, 837) under 1962 and 1963.
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of spines on the dorsal surface though this may be less promment on large specimens;
the proximal piimules have the distal segments produced on the outer side, suggesting

a rudimentary terminal comb ; the middle and distal pinnules have more or less elongated
segments; the centrodorsal is roimded conical or flattened hemispherical, sometimes
with a deep pit at the apex; the longest cirrus segments are often over twice as long as

wide; and there are 5 radials and 10 arms.

Type species [by A.M.C.].—In 1914 Mr. Austin Clark named Antedon mariae
A. H. Clark, 1907, as the type species of Florometra (then considered to rank as a sub-

genus of the genus Promachocrinus) and Hsted a number of other species including

magellanica (Bell), 1882, as consubgeneric. This disposition was repeated in 1915,

when a diagnosis for Florometra was added. However, in 1913, at the very first

mention in print of the name Florometra, Mr. Clark only gave it in connection ^vith

the species-group name magellanica. Under the rules of nomenclature, where pubhca-
tions before 1931 are concerned, the inclusion under a new generic (or subgeneric) name
of a vahd species is sufficient indication to estabhsh the new generic name with that

species as the type. The fact that Florometra was first mentioned as a subgenus is

immaterial. Florometra therefore dates from 1913 and Antedon eschrichti var.

magellanica Bell, 1882, is its type species, by monotypy. The subsequent designation

of another species as type was unnecessary and has no validity.

Geographical range.—From the Southern Ocean and Cape Horn northward along the

western coast of South and North America to the southern Bering Sea, thence westward
to the western end of the Aleutian chain, and southward along the eastern and southern

coasts of Japan to the Korean Straits.

Bathymetrical range.—From 11 to 1574 meters.

Thermal range.—From —1.85° to 13.50° C.

Specific interrelationships within the genus [modified by A.M.C.].—The question

of which characters provide specific distinctions within this genus is still an open one,

particularly with regard to the four North Pacific species in which the centrodorsal,

cirri, arms and pinnules are singularly uniform in structure, and the only differential

charactei's seem to be found in the position of the third sj'zygy, the relative length of

the brachials, and the relative development of a dorsal extension of the basal segments

of the proximal pinnides, none of which features are of any special value in any other

comatulid group.

The relative proportions of the proximal pinnules, a constant and reliable character

among most of the comatuhds, is here less reliable for systematic pm-poses, for all the

species show to a greater or lesser extent the same diversity seen in Heliometra glacialis.

However, when size is also taken into accoujat the number of pinnule segments may be

of significance.

The proportions of the cirrus segments may also be of use, but bearing in mind the

variation found in the related genus Promachocrinus by John (1938) may not prove

rehable unless used in conjvmction with other characters. The size of the dorsal spines

on the cirri can also be used in some cases, F. goughi exhibiting a minimum development

of these.

At the other extreme, F. mawsoni has very prominent dorsal processes on the

distal cirrus segments like those of Solanometra antarctica which it also resembles in

the relatively short segments of the middle and distal pinnules, most of which are only

a little longer than broad. As discussed on pp. 340 and 419 I [A.M.C] think it proba-
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ble that mawsoni will prove to be congeneric with Solanometra antarctica rather than

vrith Florometra magellanica.

History.—The first known species of this genus, Florometra magellanica, was described

under the comprehensive name of Antedon and was also mentioned imder the generic

name Comatula, used as a synonym of Antedon.

On tlic creation of the genus TJeliomctra in 1907 all the known species now referred

to Florometra which had then been described were trfmsferred to it from Antedon.

In 1911 Heliometra was restricted to include //. glacialis only, and Solanometra

was suggested to cover all the other species, now included in that genus and in Floro-

metra. This conception of Solanometra was never actually stated, though it may
readily be inferred from the earlier references to the name.

The name Florometra first appeared, as a subgenus of Promachocrinus, with no

diagnosis, in 1913, one species, Usted as Florometra magellanica, being given under it.

In 1914 Florometra was mentioned again as a subgenus of Promachocrinus and Antedon

mariae was given as the type species; Antedon asperrima, A. hondoensis, A. inexpectata,

A. laodice, A. magellanica, A. mariae, A. perplexa, A. rathbuni, A. serratissima and A.

tanneri were assigned to it. In 1915 a diagnosis was published and the type species

was again given as A. mariae; it was regarded as a subgenus of Promachocrinus. The

species assigned to it in 1914 were again mentioned, this time with Florometra instead

of Antedon as the generic name.

[Note by A.M.C] In recent years the working up of the many collections taken

in the Antarctic and Southern Ocean has produced a number of new species attributed

to this genus. The first of these was /''. mawsoni described in 1937 by A. H. Clark

from the Australasian Antarctic Expedition collection. In 1938 and 1939 Dr. Dilwyn

John described Florometra antarctica, spinulifera and goughi from the Discovery, Banzare

and Scotia collections respectively. In 1939 he acknowledged antarctica as a synonym
of mawsoni. F. spinulifera has oral pinnules with distal segments several times longer

than wide quite unlike the species of this subfamily and although it is just possible

that this is attributable to the relatively small size of the unique type, I am transferring

it to the genus Tonrometra in the subfamily Bathymetrinae. A new species from later

Discovery collections is described here by me under the name Florometra austini.

KEY TO THE SPECIES OF FLOROMETRA

[Modified by A.M.C]

a'. Third syzygy usually between brachials 16+17, sometimes 15+16.
fc'. Basal segments of the oral pinnules markedly carinate and appearing much broader than the

rest of the pinnule especially in lateral view.

c". Longest cirrus segments two and a half to three times as long as broad (Cape Horn north

almost to Valparai-so, Chile; 22-594 meters) magellanica (p. 295)

<?. Longest cirrus segments not more than twice as long as wide.

cP. Brachials short, the longest in the proximal part of the arm being distinctly broader than
long (Lower California to the Alaska peninsula; 11-1252 meters).. serratissima (p. 299)

eP. Brachials longer, the longest being about as broad as long (southeastern and southern
Japan; 128-1073 meters) mariae (p. 309)

v. No carinate process on the proximal segments of the oral pinnules (Panama Bay northward
to the Tres Marias Islands; 523-1429 meters) tanneri (p. 313)

a'. Third syzygy usually between brachials 14+15.
fci. Third syzygy as often between brachials 16+ 17 or 15+ 16 as 14+ 15, even in the same specimen;

cirri XXX-L (southeastern and southern Japan; 128-1073 meters) mariae (p. 309)
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6". Third syzygy rarely beyond brachials 14+ 15; cirri often more than L.

c'. Pi with about 60 or more segments.

(P. Cirri L-LXXX, the longest segments of the peripheral ones about twice as long as their

proximal widths; axillary with distal angle truncated; size up to 230 mm. arm length
(Monterey Bay to the Bering and Okhotsk Seas and northern Japan; 79-1574 meters).

asperrima (p. 318)
cP. Cirri L-LCV, the longest segments about two and a half times as long as their proximal

widths; axiUary with distal angle acute; size up to 130 mm. (Southern Ocean to the south
of New Zealand; 159-163 meters) austini (p. 324)

c'. Pi rarely with more than 50 segments.

d'. No dorsal spines on the cirri, opposing spine very blunt; cirri XC to over C (vicinity of

Gough Island, South Atlantic; 183-472 meters) goughi (p. 328)

cP. Prominent dorsal spines present on the cirrus segments and the opposing spine very acute;

cirri XL-LXXVII mawsoni (p. 331)

FLOROMETRA MAGELLANICA (Bell)

[See vol. 1, pt. 2, figs. 580-581 (p. 298), 588-591 (p. 303)]

Antedon eschrichti var. magellanica Bell, Proe. Zool. Soc. London, 1882, p. 651 (Straits ot Magellan;
comparison withlHeliometra]eschrichti[glaciaUs];Tema.Tk8);6g. b, p. 651 (Pj).—P. H. Carpenter,
Bijdr. Dierkunde, vol. 13, 1886, p. 4 (a distinct species; differential characters).—A. H. Clark,
Proc. U.S. Nat. Mus., vol. 34, 1908, p. 470 (cannot be separated from rhomboidea on the basis

of the characters given by Carpenter).

Comalula, sp. Chierchia, Rivista Marittima, vol. 18, 1885, p. 9 {Veitor Pisani, Desolation I.).

Antedon magellanica P. H. Carpenter, Bijdr. Dierkunde, vol. 13, 1886, p. 4 (a distinct species;

differential characters); Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 138 (in key), p.

149 (notes).

—

Hamann, Jenaische Zeitschr., vol. 23, neue Folge 16, 1889, p. 234 (anatomy).

—

Hartlaub, Bull. Mus. Comp. Zool., vol. 27, No. 4, 1895, p. 137 (range).

—

Doderlein, Fauna
Aretica, vol. 4, Lief. 2, 1905, p. 404 (antarctic representative of the Eschrichti group).

—

Hamann,
Bronn's Klassen und Ordnungen des Tier-Reichs, vol. 2, Abt. 3, 1907, p. 1579 (listed).—A. H.
Clark, Die Crinoiden der .'Vutarktis, 1915, pp. 120-122 (systematic and structural relationships).

Antedon rhomboidea P. H. Carpenter, Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 148

(description; Challenger Sta. 308; comparisons), pi. 12, figs. 1, 2, pi. 24, figs. 1-3.

—

Hartlaub,
Bull. Mus. Comp. Zool., vol. 27, No. 4, 1895, p. 137 (range, in part), p. 138 (Smyth's Channel,

Dr. Rehberg; the Albatross specimens described as this species are Florometra tanneri).—Ort-
MANN, Amer. Nat., vol. 33, No. 391, July 1899, p. 588 (bearing on bipolarity).

—

Ludwio, Ham-
burger Magalhaenische Sammelreise, Crinoiden, 1899, p. 1 (Puerto Bueno, Smyth Channel; 30

meters or less).

—

Doderlein, Fauna Aretica, vol. 4, Lief. 2, 1905, p. 404 (antarctic representative

of the Eschrichti group).

—

Hamann, Bronn's Klassen und Ordungen des Tier-Reichs, vol. 2, Abt.

3, 1907, p. 1579 (listed).

—

Gisl£n, Zool. Bidrag Uppsala, vol. 9, 1924, p. 287 (synonym of F.

magellanica)

.

lleliometra magellanica A. H. Clark, Smithsonian Misc. Coll., vol. 50, pt. 3, 1907, p. 351 (listed);

Bull. Mus. Hist. Nat., Paris, No. 4, 1911, p. 257 (Mission sci. du Cap Horn Stas. 100, 103, 121),

p. 258 (Stas. 165, 177, 179, 182; description of the specimens; same as Antedon australis and

A. rhomboidea Carpenter); fig. 2, p. 258 (distal part of a proximal pinnule).

Heliometra rhomboidea A. H. Clark, Smithsonian Misc. Coll., vol. 50, pt. 3, 1907, p. 351 (listed).

Florometra magellanica A. H. Clark, Smithsonian Misc. Coll., vol. 61, No. 15, 1913, p. 62 (references

to specimens in the B.^L; Swallow Bay, 12 fms.; Challenger Sta. 308; Tom Hay; rhomboidea

is a synonym of this species); Bull. Inst. Oc6anogr. Monaco, No. 285, 1914, p. 9 (range); Journ.

Washington Acad. Sci., vol. 5, No. 3, 1915, p. 81 (Antarctic; range) ; Die Crinoiden der Antarktis,

1915, p. 107 (in key to antarctic crinoids), p. 124 (discussion of the type), p. 168 (a shallow-

water Antarctic species; a Magellanic form); Unstalked crinoids of the Siboga-V.xpcd., 1918,

p. 242 (in key; range; references), p. 244 (discussion).

—

Gisl£n, Zool. Bidrag Uppsala, vol. 9,

1924, p. 287; Ark. Zool., vol. 19, No. 32, 1928, p. 11 (B.M. specimen from near Cape Providence,

Magellan Strait).

—

Ekman, Tiergeographie des Meeres, 1935, p. 319.
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Promachocrinus (Florometra) magellanica A. H. Clark, Die CrinoSden der Antarktis, 1915, p. 105

(collected by the Challenger, recorded as rhomboidea), p. 106 (collected by the Alert and Vettor

Piaam"), p. 142 (synonymy; summary of previous records; range), pi. 8, figs. 1-5.

Dicujnostic features [bj' A.M.C.].—A species of Florometra with the basal segments

of the pinnules enlarged and carinate ; P, and Pj are similar in length and number of

segments and their relative proportions seem to be more constant than in most species

of the genus; the third syzygy is usually between brachials 16+17; the cu-ri are LX-C,

the longest with 40 to 65 segments and measuring up to 65 mm. in length when the

breadth at the first syzygy is 2.5 mm. ; the size can be large with the arms up to 200 mm.

in length.

Description.—The centrodorsal is hemispherical, rather large, \vith a deep pit about

2 mm. in diameter at the dorsal pole; the sides up to this pit are entirely covered with

cirrus sockets, the distal slightly smaller than the peripheral, arranged in alternating

rows.

The cirri are LX-LXX, 30-50 (usually 40-50), resembling those of the other species

of the genus; the longest cirrus segments are about three times as long as broad in the

longest cirri, about twice as long as broad in the shorter.

The distal edges of the radials are even with the margin of the centrodorsal and

are only visible as very low triangles in the interradial angles. The IBri are very short,

mth the lateral edges not quite in contact basally and strongly convergent, making an

angle with each other of nearly 90°, and the distal border more or less strongly depressed

by a rounded posterior projection from the axiUaries which may meet the centrodorsal,

excluding the IBri from view in the median line. The lateral borders are somewhat

concave. The ventrolateral edges are extended laterally in a triangular flangelike

process the proximal apex of which lies beneath the proxunal lateral angles. The IBr2

(axillaries) arc ahuost triangular, about as long as broad, with the distal angle produced,

truncated, and notched, the anterior sides nearly straight, slightly everted and finely

spinous, and the pro.ximal border with a broadly rounded process incising the IBrj.

The 10 arms are about 190 mm. long. The first brachials are about four times as

long exteriorly as interiorly, very obliquely wedge-shaped, with the distal border slightly

depressed in the middle by a process from the second brachial, and the short inner sides,

which are not in contact basally, making a very broad angle, almost a straight line, with

each other; the outer side is somewhat produced, the production being markedly flat-

tened and studded with very fine spines. The second brachials are somewhat larger than

the first, irregularly quadrate, with the somewhat promment distal edge and the portion

beneath the pinnule socket fuiely spinous. The first syzygial pair (composed of brach-

ials 3+4) is from half again to about twice as long interiorly as exteriorly, wedge-

shaped, with the distal border rather prominent and, like the syzygial Ibe, finely serrate.

The following 7 or 8 brachials are slightly wedge-shaped, about twice as broad as the

median length, with prominent and finely serrate distal ends, after which the brachials

become almost or quite triangular, about as long as broad, \vith serrate ends which in-

crease in prominence as the brachials become wedge-shaped again distally.

Syzygies occur between brachials 3+4, 9+10, 16+17, and distally at intervals of 3

muscular articulations.

Pi is from 20 to 22 mm. long, slender and flagellate, tapering rather rapidly on the

first 6 segments, much more gradually from that point onward, composed of 50 segments,

of which the first is rather large, about twice as broad as long, the second is much shorter,
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the thii'd is of about the same proportions as the second, and the following gradually

mcrcasp. in length so that those following the eighth are about as long as broad. In

the distal third of the pinnule the segments have the outer side somewhat produced into

a rounded or bluntly angular swelling giving the outer profile a scalloped or serrate

appearance which, when well-developed, suggests a rudimentary terminal comb.
Po is of the same length as P, and resembles it; the segments number 45 and are

relatively slightly longer.

P3 is from 15 to 20 nun. long, tapering more gradually than the precedmg pinnules,

with 27 segments of which the outer become twice as long as broad and lack the pro-

duction of the outer side. P4 is 12 mm. long with 23 segments, resembling P3 but with

the segments slightly longer. Pj is 12 mm. long with 20 segments, resembling P4 but
with the outer segments still more elongate, nearly 3 times as long as broad. The fol-

lowing pinnules are of about the same length, but taper still more gradually and thus

appear stouter.

The distal pinnules are slender, IS mm. long with 24 segments which become twice

as long as broad on the sixth or seventh and 3 times as long as broad terminally.

The preceding description is based mainly upon the specimens collected by the

Mission scientifique du Cap Horn, in the Paris Museum.
Notes.—-A small specimen from Sta. 100, Mission scientifique du Cap Horn, does

not differ essentially from the adults. The axillaries are more rhombic with the anterior

angles less produced, and the brachials are relatively longer, the first syzygial pair being

about as long as broad. The relationships between Pi and Pj are the same as in the

adults.

[Notes by A.M.C] The type specimen in the British Museum also has a deep pit

at the apex of the centrodorsal. The cirri are about LXXV, 45 and about 45 mm. long.

The arms were probably about 150 ram. long and are 2.5 mm. wide at the first syzygy.

The length from the proximal edge of the IBri to the second syzygy (9+ 10) is 15.5 mm.
Not one Pj remains intact; the longest remaining one has 49 segments, and probably

had at least a dozen more; P2 has about 47 segments and measures 21 mm.
One of the two specimens from the Valparaiso-Concepci6n cable has the arms over

180 mm. long. The centrodorsal is 7.0 mm. in basal diameter and 3.5 mm. in height.

The width of the arms at the first syzygy is 2.6 mm. and the length from IBrj to the

second syzygy 16.0 mm. The cirri number about XC, the longest have 65 segments

and are 65 mm. in length. P, has about 46 segments and measures 21 mm. and Pj is

the same. The Sylvia specimen though somewhat smaller (IBri to the second syzygy

measuring 13.5 mm.) has about 100 cirri, the longest of them with about 48 segments;

the centrodorsal is 6.5 mm. by 4.5 mm.
Localities.—Challenger station 308; off Tom Bay, Patagonia (lat. 50°08'30" S.,

long. 74°41'00" W.); 320 meters; blue mud; January 5, 1876 [P. H. Carpenter, 1888;

A. H. Clark, 1913] (1, B.M.).

Challenger; Tom Bay, Patagonia [P. H. Carpenter, 1888; A. H. Clark, 1913] (1,

B.M.).

Smyth Channel, Straits of Magellan; Dr. H. Rehberg [Hartlaub, 1895; A. H.

Clark, 1912] (1, H.M.).

Puerto Bueno, Smyth Channel; 30 meters or less; Capt. R. Paessler; October 25,

1893 [Ludwig, 1899; A. H. Clark, 1912] (1, H.M.).
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Swallow Bay, Straits of Magellan; 22 meters; mud and rock; H.M.S. Alert [Bell,

1882; A. H. Clark, 1913] (1, B.M.). Type locaUty.

Near Cape Providence, Straits of Magellan; H.M.S. Sylvia [A. H. Clark, 1913;

Gisl^n, 1928] (1,B.M.).

Desolation Island; Vettor Pisani [Chierchia, 1885].

Mission scientifique du Cap Horn station 100; southeast of Port Famine, Straits

of Magellan; 326 meters [A. H. Clark, 1911] (11, U.S.N.M., 35970; P.M.).

Mission scientifique du Cap Horn station 103; Punta Arenas [A. H. Clark, 1911]

(1, P.M.).

Mission scientifique du Cap Horn station 121; New Year Sound, m the extreme

south of the Cape Horn archipelago, south of Tierra del Fuego [A. H. Clark, 1911]

(3, P.M.).

Mission scientifique du Cap Horn station 165; northwest of Vauverlandt Island,

Ponsonby Sound, south of Navarin Island; 143 meters; temperature 6.4° C. [A. H.

Clark, 1911] (2, P.M.).

Mission scientifique du Cap Horn station 177; between Navarin and Hoste Islands,

south of Tierra del Fuego; 270 meters; temperature 7.7° C. [A. H. Clark, 1911] (4, P.M.).

Mission scientifique du Cap Horn station 179; Murray Narrows; 200 meters [A. H.

Clark, 1911] (9, P.M.).

Mission scientifique du Cap Horn station 182; Etroit de Siege, south of Diego;

120 meters [A. H. Clark, 1911] (4, P.M.).

Off Constituci6n, Chile (lat. 35°18' S., long. 72°47' W.); 594 meters; off the

Valparaiso-Concepci6n cable; cable ship Retriever (2, B.M.).

Geographical range.-—From the Cape Horn archipelago northward on the Pacific

side of southern South America nearly to the latitude of Valparaiso (35° N.).

Bathymetrical range.—From 22 to 594 meters.

Thermal range.—Fiom 6.4° C. to 7.7° C.

History.—Although first dredged by the Challenger on January 5, 1876, this species

was first described by Prof. F. Jeffrey Bell in 1882 from a specimen collected by Dr. R.

W. Coppingcr of the Alert at Swallow Bay in 1878. Professor Bell considered this form

as a variety of the arctic TIeliomcfra glacialis.

In 1885 it was mentioned, under the name of Comatvla, sp., by Lieutenant Chierchia

of the Italian ship Vettor Pisani as having been found at Desolation Island. The
specimens from this expedition were turned over to Dr. P. H. Carpenter for description,

but he published nothing upon them and they seem to have disappeared.

In 1886 Dr. Carpenter compared BeU's supposed variety with arctic glacialis and

stated that the two represented entirely distinct species. In 1888 he described in detail

and figured the single individual which had been dredged by the Challenger under the

name of Antedon rhomboidea, and mentioned that several examples of what he regarded

as true mageUanica had been obtained by the corvette Vettor Pisani which he hoped
soon to be able to describe at length.

Dr. Clemens Hartlaub in 1895 under the name rhomboidea recorded a specimen which
had been obtained in Smyth's Channel by Dr. Rehberg, and gave the same name to

some others which had been dredged by the Albatross off the Central American coast;

these last represent F. tanneri. Prof. Hubert Ludwig in 1899 recorded another from
Puerto Bueno, in Smyth's Channel.
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III 1910 I recorded a number of specimens in the Paris Museinn from various sta-

tions of the Mission scientifique du Cap Horn in 1882-1883, giving notes upon them, and
reducing rhomboidea to the synonymy of mage.llanica; by an error Antedon australis (a

synonym of Solanometra antarctica) was said also to be a synonym of magellanica. In

1912 1 mentioned Dr. Rehberg's example, saying that it resembled others at hand from

the vicinity of Cape Horn, those referred to being the ones from Mission scientifique

du Cap Horn station 100 in the collection of the U.S. National Museum; and I also

hsted the specimen recorded by Professor Ludwig, which had been collected by Captain

Paessler of the Kosmos Line. The latter I had seen in Hamburg, and the former had
been sent to me for more detailed study. In 1913 I recorded a specimen from Tom
Bay, and another from near Cape Providence where it had been collected by the Sylvia,

both in the British Museum, giving notes on them and at the same time reaflBrming the

identity of rhomboidea with magellanica.

A summary of our knowledge of this species was published in 1915, and in 1918 I

stated that magellanica was confined to southern South America, the records from the

western coast of Central America having reference to a different species.

FLOROMETRA SERRATISSIMA (A. H. Clark)

[See vol. 1, pt. 1, fig. 296 (p. 263) ;
pt. 2, figs. 95-96 (p. 62), 1.31 (p. 79), 590 (p. 303), 774 (p. 362), pi. 5,

figs. 1009-1014, pi. 13, fig. 10531

Antedon, sp. Ritier, Science, new ser., vol. 15, No. 367, Jan. 10, 1902, p. 62 (ofiF San Diego, about

100 fms.).—McClendon, Bull. Amer. Mus. Nat. Hist., vol. 23, 1906, p. 125 (off Pacific Grove;

myzostomes).

Antedon perpleia A. H. Clark, Proc. U.S. Nat. Mus., vol. 33, 1907, p. 74 (description; Albatross Sta.

3070).

Antedon serralissima A. H. Clark, Proc. U.S. Nat. Mus., vol. 33, 1907, p. 77 (description; Albatross

Sta. 3464).

Helioinetra perplexa A. H. Clark, Smithsonian Misc. Coll., vol. 50, pt. 3, 1907, p. 351 (listed).

Heliometra serralissima A. H. Clark, Smithsonian Misc. Coll., vol. 50, pt. 3, 1907, p. 351 (listed).

Heliometra tanneri (not of Hartlaub, 1895) A. H. Clark, Proc. U.S. Nat. Mus., vol. 34, 1908, p. 267,

fig. 4 (description of a specimen with a IlBr series); vol. 35, 1908, p. 125 (specimen with a IIBr

series illustrates the arm structure of Uintacrinus) ; Proc. Biol. Soc. Washington, vol. 21, 1908,

p. 226 (arm structure of the specimen with a IIBr series compared with that of Cyllometra anomalus

\manca]).

Florometra asperrima (not of A. H. Clark 1907) F. W. Clarke and Wheeler, U.S. Geol. Surv. Prof.

Paper 90-D, 1914, pp. 33 and foUowmg (inorganic constituents of the skeleton); Prof. Paper

102, 1917, pp. 20 and following (same); Prof. Paper 124, 1922, p. 17 (same).

Florometra tanneri A. H. Clark, Die Crinolden der Antarktis, 1915, p. 123 (specimen with a IIBr

series).

Florometra perplexa A. H. Clark, Die Crinoiden der Antarktis, 1915, p. 140 {Albatross Sta. 3070);

Unstalked crinoids of the Siboffa-Exped., 1918, p. 241 (in key; range), p. 243 (references), p. 244

(discussion).

—

ZiesenheiNne, Zoologica, New York, vol. 22, pt. 3, 1937, pp. 209, 211 (off San Jose

Point, Lower California, 45 fms.; notes).

Florometra serralissima A. H. Clark, Die Crinolden der Antarktis, 1915, p. 140 (Albatross Sta. 3464),

p. 142 (Nanaimo, B.C.; description of occurrence by C. McLean Fra-ser); Unstalked crinoids of

the Si'boga-Exped., 1918, p. 242 (in key; range), p. 243 (reference.s), p. 244 (discussion).

—

Fraser, Trans. Roy. Soc. Canada, ser. 3, vol. 12, 1918, p. 142 (larvae attached to the adult;

a sedentary type).

—

Mortensbn, Studies in the development of crinoids, 1920, pp. 54-55

(description of pentacrinoids, Nanaimo, B.C.), pp. 06 and following (discussion of the embryol-

ogy), pi. 27.

Florometra seratissima Berkeley, Contr. Canadian Biol., new ser., vol. 6, 1931, No. 5, p. 75 (p. 11 of

separate) (Ruxton Passage, B. C. ; with Myzostoma)

.
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Diagnostic Jeatures.—This species appears to differ from asperrima, only in liaving

the third syzygy usually between brachials 16+ 17, sometimes between brachials 15+ 16,

and in ha^^ng generally a greater development of spines on the edges and dorsal sur-

faces of the ossicles of the division series and proximal brachials.

It appears to differ from ianneri in having the distal edge of the proximal segments

of the oral pinnules produced into a more or less carinate process, which makes the

pinnule bases appear much stouter; and from mariae in having shorter brachials, the

longest of these being broader than long.

In the southern part of its range Fariometra parvula is found associated with this

species, to the young of which it bears a close superficial resemblance. In Fariometra

parvula, however, the ccntrodorsal is sharply conical, the third syzygy is between

brachials 14+15, and the distal intersyzygial interval is 2 muscular articulations.

Notes.—ks the detailed description of asperrima (excepting for the position of the

third syzygy, which in serratissima occurs usually between brachials 16+ 17) applies

almost equally well to this species, there seems to be no necessity for repeating it.

The development of spines on the edges, and often also on the dorsal surface of the

ossicles of the division scries and the proximal brachials, reaches a much greater ex-

treme in serratissima than in asperrima, and the average spinosity is also greater. But
in both species individuals occur in which the arm bases are almost smooth.

The maximum arm length in this species is sUghtly less than that of asperrima,

though the average is about the same. The arm length in fuUy developed indi\aduals

is usually between 150 and 200 mm.
The ma.ximum development of spines occurs in specimens from Albatross sta.

3461, in Puget Sound. In these the borders of the ossicles of the division series and
lower brachials are friUed with irregular long spines, and the dorsal surface of the

division series and first two brachials usually bears scattered spines which may become
so numerous as completely to cover them. Sometimes these spines are simple, and
sometimes they are branched or tufted, rising from a eonical base. Occasionally the

second brachial and the axillary may show a more or less regular row of conical tufted

spines in the median line. Other extremely spiny specimens are from stas. 2877 and
2459, at the entrance to Puget Sound, from sta. 3109, off San Mateo County, Cahfornia,

and from sta. 2959, off southern California. The depth at these stations ranges from
73 to 225 meters, and the temperature from 6.89° C. to 11.05° C.

Specimens varying from very spiny to only sliglitly spiny, or even ahnost entirely

without spines, are at hand from stas. 2893, 2956, 4555, 4543, 4518, 3129, 3672, 3078,

3789, 3449, 3454 and 3452, representing localities from Puget Sound to the Santa
Barbara Islands in from 95 to 265 meters, with temperatures from 6.78° C. to 9.44° C.

Moderately spiny individuals only were dredged at stas. 4384, 4375, 2952, 2954,

2955, 4554, 4535, 4553, 4460, 33.50, 3446, 3464 and 4245, representing localities from
southeastern Alaska to San Diego, Cahfornia, in from 73 to 254 meters, with tempera-
tures ranging from 6.95° C. to 9.39° C.

Moderately to only slightly spiny specimens were dredged at stas. 3119, 4552,
4471, 4463, 4461, 3108, 3163, 3051 and 3445, and were sent me by Prof. McLean Fraser
from Nanaimo. These localities range from Puget Sound to Santa Cruz, California,

the depths being from 79 to 652 meters and the temperatures from 6.67° C. to 10.50° C.
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Slightly spiny indi\aduals only were found at stas. 4361, 4534, 3205, 2866, 3343
and 3458, from Puget Sound to San Diego in from 166 to 943 meters, the temperatures
ranging from 6.22° C. to 7.44° C.

Ahnost smooth specimens only were dredged at stas. 3347, 3071, 3070, and at

Loring, Alaska. The localities are from Washington to Loring, Alaska, in shallow

water to 1251 meters, the temperatures ranging from 3.28° C. to 4.95° C.

Apparently the tendency to develop spines increases with the increasing tempera-

ture of the habitat.

In the type specimen of serratissima, from Albatross sta. 3464, the centrodorsal

is hemispherical.

The cirri are XL-L, about 36, 30 mm. long; the segments show a tendency to over-

lap, and almost all of them bear strong dorsal spines.

The radials are concealed. The IBri are barely visible. The IBr2 (axillaries)

are very short and broad.

The 10 arms are 105 mm. in length. The ossicles of the IBr series and proximal

brachials are thickly set with small sharp spines; the brachials have overlapping distal

edges set with numerous small sharp teeth.

Syzj'gies occur between brachials 3+ 4, 9+ 10, 16+ 17, and distally at intervals

of 3 muscular articulations.

Pi is from 17 to 21 mm. long with 45 to 60 short segments, and bears a long comb
distally. P2 is longer than Pj, from 18 to 22 mm. in length with 45 to 60 segments.

P3 may be 20 mm. long with 36 segments resembling P2, or it may be 12 mm. long

with elongated segments like P4. The distal pinnules are long and slender, the seg-

ments \vith overlapping spinous distal edges.

In the very brief original description Antedon perplexa was merely said to be in

general similar to asperrima but more slender with the brachials longer and wedge-

shaped, the axiUary considerably wider than the IBr,, and the third syzygy almost

invariably between brachials 16+17, rarely between brachials 15+ 16, and never

between brachials 14+ 15.

Ziesenhenne (1937) gives the color in hfe of serratissima as reddish brown, the

pinnules dark brown to black, the cirri light brown.

Abnormal specimens.—With 9 arms: A specimen labeled merely as from the

western coast of North America (U.S.N.M., 35827) has 9 arms. The arms are about

150 mm. long. On one ray the two elements of the IBr series are slightly smaller than

on the others and are followed by two fu-st brachials and each of these by a second

brachial which, though smaller than those on the other rays, are normal. The two

second brachials are followed by a single first syzygial pair of the normal size in the

shape of an inverted axLUary, which is succeeded by a normal undivided arm. The

two first brachials are just in contact over the anterior angle of the axillary, and the

second brachials are more broadly in contact beneath the angle of the inverted axillary.

A small pore passes in between the fused portions of the two fu-st and two second

brachials.

The conditions in this individual are very similar to those in the 9-armed speci-

men of Ileliometra glacialis described by Levinsen (vol. 1, part 2, pi. 37, fig. 1231);

but the elements following the two second brachials are single and the arm base is not

so much enlarged.
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With the first pair of brachials repeated: A specimen from ofif San Diego, Cali-

fornia, in 183 meters collected by Pi of. William E. Ritter is peculiar in having an ad-

ditional first and second brachial inserted between a IBr axillary and the normal first

brachial of its left derivative (vol. 1, part 2, fig. 131, p. 79; U.S.N.M., 36299). This

interpolated pair of brachials is further interesting in being of the kind normal to a

right derivative from a IBr axillary though it occurs on a left, and the outer element

of the pair bears a pinnule on its inner side. The next two brachials are normal first

and second brachials of a left arm with the characters of the two preceding just

reversed.

With 11 arms: A specunen from Albatross station 3051 (U.S.N.M., 36042) has 11

arms, one IIBr 2 series being developed on the left side of a IBr axillary. On the

left (outer) derivative from the IIBr axillary the first syzygy is between brachials

4+ 5; on the right (inner) derivative it is between brachials 1+ 2.

Pentacrinoid young.—Dr. Th. Mortensen has described in detail the pentacrinoids

of this species.

In the youngest stage studied by him the oral valves have opened and the primary

tentacles are beginning to protrude. The calyx consists only of the basals and orals.

The basals are peculiar in having a rather broad unfenestrated lateral border. The

orals are deeply depressed along the median line, the sides being bent gracefully out-

wards. There are no infrabasals. Dr. Mortensen sa3's that while the radials are not

yet formed the IBri (axillary) has already appeared, lying as a small fenestrated plate

about midway on the primary tentacle beyond the first sacculus, which is also distinct.

In another specunen of the same stage the axillary was only a small spicule not yet fene-

strated. He remarks that, so far as he knows, this is the first case recorded where the

axillary appears before the radials. That this plate is really the axillary is shown

beyond doubt, he says, by a slightly older stage in which the radial plate has been

formed and there is, below the first formed plate in the tentacle, a small plate that can

only represent the IBrj. The radianal is large and rounded, encroaching upon the

adjoining basals. It is the first plate to appear after the basals and orals, the order of

appearance of the various plates being, according to Mortensen, (1) the basals and orals,

(2) the radianal, (3) the IBrj, (4) the radials, and (5) the IBr,.

In this slightly older specimen the IBri had appeared only in one radius, that to

the left of the anal radius; "the radial plate was also found to diminish in size the same
way round, and partly also the axillary, which latter was, however, found to be largest

in the anal radius."

In this example the column consists of 16 segments, the 4 topmost being quite short,

the central long and cylindrical, and the 3 lowest quite short; the terminal stem plate

is irregularly lobed.

In another specimen the radials have just been formed while the IBri has not as

yet appeared. Some meshwork is beginning to develop on the orals, and a growth zone

can be observed in the lower part of the orals and the upper part of the basals. Because
of the large size of the radianal the adjoining radial lies to the right of the median line;

resorption of the lower edge of the oral has begun.

In a shghtly older specimen one of the basals was abnormal, smaller and shorter

than the others and reaching only halfway down so as not to meet the upper end of

the stalk. There are 19 columnals, the central ones being very elongate and slender.
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In the oldest stage studied by Mortensen the radials have grown considerably and
nearly join each other, separating the orals from the basals. The IBr, and IBrj have
lengthened and now have the appearance of a small arm. The radianal apparently
has not grown, and has now been pushed out from its original position in the mid-
radial line so as to lie wholly in its own interradius between the basal and oral, while

the radial has occupied its final position in the mid-radial line, though it is not yet
quite symmetrical, the side adjoining the radianal being somewhat narrower. Some
meshwork has developed in the depression in the orals. The column in this specimen
is incomplete; but in another only slightly younger there are 23 columnals. The
tenninal stem plate remains small and without lobes.

So far as can be ascertained without sectioning, the outer pore of tlie pore canal

is closed in this stage. The primary gonad is very small and indistinct.

Localities.—Albatross station 5688; off Lower California; west tangent, Natividad
Island, bearing N. 15° E., and Breaker Point bearing N. 72° E. Qat. 27°38'45" N.,

long. 115°17'40" W.); 960 meters; temperature 4.39° C; density 1.02482; green mud
and globigermae; April 23, 1911 (1, U.S.N.M., E. 1104).

Albatross station 2987 ; northwest of Cedros Island, Lower California Qat. 28°54'15"

N., long. 118°18'00" W.); 312 meters; temperature 7.95° C; gray sand with black

specks and gravel; February 28, 1889 (1, U.S.N.M., 35800).

Templeton Crocker Expedition, station 175: D-1; west of San Jose Point, Lower
California; 82 meters; bottom, shaley [Ziesenhenne, 1937].

Albatross station 4383; off San Diego, California; north point of North Coronado
Island bearing S. 79° E., 2.3 miles distant; 525-722 meters; temperature 5.28° C;
March 18, 1904 (1, U.S.N.M., 35846).

Albatross station 4341; off San Diego; south point of South Coronado Island

bearing N. 79° E., 3.3 miles distant; 216-590 meters; temperature 7.78°-5.56° C;
gray sand and black specks; March 11, 1904 (1, U.S.N.M., 35845).

Albatross station 2936; off San Diego (lat. 32°49'00" N., long. 117°27'30" W.);

656 meters; temperature 9.44° C; mud; February 4, 1889 (2, U.S.N.M., 35841).

Albatross station 5695; ofif San Diego (lat. 33°33'00" N., long. 120°17'30" W.);

976 meters; temperatxrre 3.83° C. ; density 1.02466; green sand and globigerinae ; April

26, 1911 (4, U.S.N.M., E. 1103).

Albatross station 4384; near San Diego; Point Loma Light House bearing N. 68°

E., 7.7 mUes distant; 254 meters; gray sand and rock; March 21, 1904 (7, U.S.N.M.,

35839).

Dr. Th. Mortensen's Pacific Expedition, 1914-16; La Jolla, California; 110 meters

(1, CM.).
Albatross station 4372; near San Diego; Point Loma Light House bearing N. 82°30'

E., 9.8 miles distant; 159-186 meters; gray sand and rock; March 16, 1904 (1, U.S.N.M.,

35843).

Albatross station 4361; near San Diego; Point Loma Light House bearing

N. 87° E., 9.9 miles distant; 166-177 meters; gray sand with black specks, mud,
and rock; March 15, 1904 (2, U.S.N.M., 35848).

Albatross station 4375; near San Diego; Point Loma Light House bearing N. 81°

E., 10.1 miles distant; 157-161 meters; coarse sand, shells and rock; March 17, 1904

(6, U.S.N.M., 35842).
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Albatross station 4363; near San Diego; Point Loma Light House bearing N. 81°

E., 11.1 miles distant; 378-636 meters; temperature 6.00" C; green mud; Marcii 15,

1904 (2, U.S.N.M., 35844).

Off San Diego; about 183 meters; W. E. Ritter [Ritter, 1902; A. H. Clark, 1908,

1915] (2, U.S.X.M., 36299, 36300).

Albatross station 2952; south of the Santa Cruz channel, between Santa Cruz

and Santa Rosa, Santa Barbara Islands (lat. 33°50'00" N., long. 119°57'00" W.):

104 meters; broken shells and rock; February 8, 1889 (139, U.S.N.M., 35731, 35854).

Albatross station 2954; southwest of San Nicolas, Santa Barbara Islands (lat.

33°42'30" N., long. 119°59'30" W.); 119 meters; gravel, shells and rock; February 8,

1889 (14, U.S.N.M., 35730).

Albatross station 2955; southwest of San Nicolas, Santa Barbara Islands (lat.

33°48'00" N., long. 120°03'15" W.); 221 meters; temperature 9.00° C; fine gray sand

and broken sheUs; February 8, 1889 (1, U.S.N.M., 35809).

Albatross station 2959; San Miguel Passage, between Santa Rosa and San Miguel,

Santa Barbara Islands (lat. 34°06'45" N., long. 120°18'00" W.); 100 meters; tem-

perature 11.05° C; green mud, gray sand, and broken shells; February 9, 1889 (23,

U.S.N.M., 35802).

Albatross station 2956; southwest of San Nicolas, Santa Barbara Islands (lat.

33°57'30" N., long. 120°18'30" W.); 95 meters; fine gray sand and rock; February 8,

1889 (43, U.S.N.M., 35855).

.4/6a<ross station 2893; south of Point Conception, Santa Barbara County, Cali-

fornia (lat. 34°12'30" N., long. 120°32'30" W.); 265 meters; temperature 9.22° C;
fine gray sand and mud; January 5, 1889 (16, U.S.N.M., 35804).

Albatross station 4554; Monterey Bay, California; Point Pinos Light House bearing

S. 76° E., 3 miles distant; 109-146 meters; green mud and rock; June 9, 1904 (80,

U.S.N.M., 35735, 35813).

Albatross station 4555; Monterey Bay; Point Pinos Light House bearing S. 63° E.,

3.4 miles distant; 121-126 meters; green mud and rock; June 9, 1904 (17, U.S.N.M.,

35850).

Albatross station 4535; Monterey Bay; Point Pinos Light House bearing N. 86°

E., 3.7 miles distant; 99-130 meters; hard gray sand; May 28, 1904 (18, U.S.N.M.,

35815).

Albatross station 4553; Monterey Bay; Point Pinos Light House bearing S. 67°

E., 3.7 miles distant; 119-135 meters; rock; June 9, 1904 (56, U.S.N.M., 35849).

Albatross station 4534; Monterey Bay; Point Pinos Light House bearing S. 80°

E., 4 miles distant; 139-157 meters; hard gray sand; May 28, 1904 (17, U.S.N.M.,

35803, 35829).

Albatross station 4552; Monterey Bay; Point Pinos Light House bearing S. 73° E.,

4 miles distant; 121-133 meters; green mud and rock; June 9, 1904 (29, U.S.N.M.,

35816, 35837).

Albatross station 4471; Monterey Bay; Point Pinos Light House bearing S. 33°

E., 5.3 miles distant; 119-263 meters; gray sand; May 14, 1904 (3, U.S.N.M., 35819).

Albatross station 4543; Monterey Bay; Point Pinos Light House bearing S. 25°

E., 5.4 miles distant; 97-170 meters; hard sand and rock; June 1, 1904 (3, U.S.N.M.,

35818).
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Albatross station 4518; Monterey Bay; Point Pines Light House bearing S. 42° E.,

5.7 miles distant; 121-139 meters; hard sand; May 24, 1904 (6, U.S.N.M., 35812).

Albatross station 4463; Monterey Bay; Point Pinos Light House bearing S. 17°

W., 8 miles distant; 88-203 meters; rocky; May 13. 1904 (11, U.S.N.M., 35817).

Albatross station 4461; Monterey Bay; Point Pinos Light House bearing S. 3° E.,

9.3 miles distant; 521-652 meters; green mud; May 12, 1904 (5, U.S.N.M., 35737).

Albatross station 4460; Monterey Bay; Point Pinos Light House bearing S. 12°

E., 10.8 miles distant; 100-122+ meters; green mud and gravel; May 12, 1904 (17,

U.S.N.M., 35811, 35826).

Albatross station 3129; off Pacific Grove, California (lat. 36°39'40" N., long.

122°0r00" W.); 373 meters; temperature 8.50° C; sand and mud; March 13, 1890

(45, U.S.N.M., 35810).

Off Pacific Grove, California [McClendon, 1906].

Albatross station 3205; off Santa Cruz, California (lat. 36°55'10" N., long.

122°23'50" W.); 439 meters; temperature 6.50° C; black sand and rocks; April 12,

1890 (1, U.S.N.M., 35805).

About 14 miles west of Santa Cruz, California; 731 meters; crumbly shale bottom;
April 13, 1925; Pacific Biological Laboratories (5, U.S.N.M., E. 1236).

Albatross station 3119; off Santa Cruz, California (lat. 36°56'30" N., long.

122°17'40" W.); 99 meters; temperature 10.50° C; March 12, 1890 (7, U.S.N.M.,
35808, 35840).

Albatross station 3109; off central California (lat. 37°18'30" N., long. 122°35'00"

W.); 73 meters; temperature 10.44° C; rocky; March 11, 1890 (11, U.S.N.M., 35833).

Albatross station 3108; off San Mateo County, California (lat. 37°19'00" N., long.

122°36'00" W.); 79 meters; temperature 10.44° C; rocks and broken shells; March 11,

1890 (7, U.S.N.M., 35834).

Albatross station 3672; off San Mateo County, California (lat. 37°37'00" N., long.

123°02'00" W.); 124 meters; temperatiu-e 9.44° C; sand, coral, and rock; April 24,

1897 (31, U.S.N.M., 35814).

Albatross station 3163; off Marin County, California (lat. 37°56'40" N., long.

123°25'30" W.); 126 meters; temperature 9.17° C; fine gray sand; March 22, 1890

(20, U.S.N.AL, 35807).

Albatross station 3349; off northern CaUfornia (lat. 38°57'45" N., long. 124°03'05"

W.); 437 meters; temperature 6.72° C; black sand; September 25, 1890 (3, U.S.N.M.,

35789).

Albatross station 3350; off Point Arena, California (lat. 38°58'10" N., long.

123°57'05'' W.); 137 meters; temperature 9.11° C; fine sand and mud; September 25,

1890 (48, U.S.N.^L, 21701, 35794, 35797; Vassar College ^L).

Albatross station 3051; off Florence, Oregon (lat. 43°59'15" N., long. 124°58'30'

W.); 108 meters; coral, broken shells and rock; June 8, 1889 (70. U.S.N.>L, 35733,

35832, 35969, 36042).

Albatross station 307S; off Florence, Oregon (lat. 43°59'15" N., long. 124°46'00"

W.); 124 meters; temperature 7.61° C; green mud; September 1, 1889 (40, U.S.N.NL,

35791).

Albatross station H.5377; Heceta Head Light (lat. 44°30' N.) bearing N. 78.5°

E., 31.5 miles distant; 161 meters; shale, rocks, granular material, black sand and

gravel; AprU 29, 1914 (1, U.S.N.M., E.llOl).



306 BULLETIN 82, UNITED STATES NATIONAL MUSEUM VOLDME 1

Albatross station H.5447; Heceta Head Light bearing S. 74° E., 29.2 miles distant;

111 meters; shale, granular material and fine gravel; May 4, 1914 (2, U.S.N.M.,

E.1102).

Albatross station 3347; off Nestucca Bay, Washington (lat. 45°09'35" N., long.

124°4o'00" W.); 631 meters; temperature 4.95° C; mud; September 22, 1890 (9,

U.S.N.M., 35830).

Albatross station 3071; off Clearwater, Washington (lat. 47°29'00" N., long.

125°33'30" W.); 1252 meters; temperature 3.33° C; green mud; June 28, 1889 (53,

U.S.N.M., 35796).

Albatross station 3070; off Clearwater, Washington (lat. 47°29'30" N., long.

125°43'00" W.); 1163 meters; temperature 3.28° C; green mud; June 28, 1889 [A. H.

Clark, 1907, 1915] (35, U.S.N.M., 22611, 35795).

Albatross station 3343; west of Destruction Island, Washington (lat. 47°40'40"

N., long. 125°20'00" W.); 943 meters; temperature 3.44° C; green mud; September

21, 1890 (112, U.S.N.M., 35831, 36253).

Albatross station 2866; off Clallam County, Washington (lat. 48°09'00" N., long.

125°03'00" W.); 312 meters; temperature 6.22° C; gray sand; September 20, 1888

(4, U.S.N.M., 35801).

Albatross station 3789; Tatoosh Island Light bearing N. 73° E., 5.7 miles distant

(lat. 48°21'45" N., long. 124°52'30" W.); 210 meters; coarse gray sand and gravel;

April 30, 1901 (6, U.S.N.M., 36203).

Albatross; off Washington (fragments, U.S.N.M., 36253).

Albatross; western coast of North America (12, U.S.N.M., 35827, 35828, 35851).

Albatross station 2877; entrance to the Straits of Fuca (lat. 48°33'00" N., long.

124°53'00" W.); 108 meters; black sand and mud; September 25, 1888 (1, U.S.N.M.,

35806).

Albatross station 3454; entrance to the Straits of Fuca Gat. 48°27'50" N., long.

124°42'40" W.); 278 meters; temperature 6.78° C; gray sand and rocks; September

1, 1891 (5, U.S.N.M., 35790).

Albatross station 3449; entrance to the Straits of Fuca (lat. 48°29'40" N., long.

124°40'10" W.); 247 meters; gray sand and gravel: August 28, 1891 (5, U.S.N.M.,
21706).

Albatross station 3459; entrance to the Straits of Fuca (lat. 48°24'20" N., long.

124°24'40" W.); 225 meters; temperature 6.95° C; gray sand and pebbles; September
2, 1891 (1, U.S.N.M., .35788).

Albatross station 3451; entrance to the Straits of Fuca (lat. 48°25'10" N., long.

124°37'50" AV.) ; 194 meters; 7.22° C; gravel and stones; August 28, 1891 (1, U.S.N.M.,
36218).

Albatross station 3452; entrance to the Straits of Fuca (lat. 48°24'40" N., long.
124°29'10" W.); 228 meters; temperature 6.95° C; rocky, wath black gravel; August
29, 1891 (8, U.S.N.M., 35793).

Albatross station 3458; entrance to the Straits of Fuca (lat. 48°21'50" N., long.
124°24'00" W.); 210 meters; dark sand and stones; September 2, 1891 (2, U.S.N.M.,
36137).

Albatross station 3461; off Pillar Point, Washington (lat. 48°17'20" N., long.
124°07'25" W.); 208 meters; temperature 6.89° C; gray sand, gravel and rocks;
September 2, 1891 (127, U.S.N.M., 35902, 35905).
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Albatross station 3446; east of Pillar Point, Washington (lat. 48°18'50" N., long.
123°58'20" W.); 183 meters; temperature 6.95° C; blue mud; August 27 1891 (1

U.S.N.M., 35987).

Albatross station 3445; west of Port Angeles, Washington (kt. 48°16' N., long.

123°45'0o" W.); 183 meters; temperature 6.67° C; bottom rocky; August 27, 1891

(4, U.S.N.M., 35792).

Albatross station 3464; northeast of Port Angeles, Washington (lat. 48°14' N.,
long. r23°20'40" W.) ; 73 meters; temperature 8.78° C; bottom, gray sand and pebbles;

September 4, 1891 [A. H. Clark, 1907, 1915] (1, U.S.N.M., 22612). Type locality.

Nanaimo; Ruxton Passage; about 46 meters [Berkeley, 1931].

Nanaimo; between Round Island and Mudge Island; about 46 meters [Berkeley,

1931].

Dr. Th. Mortensen's Pacific E.xpedition 1914-16; Pylades Channel, Strait of

Georgia, 37 meters; July 6, 1915 (1, CM.).
Dr. Th. Mortensen's Pacific E.xpedition 1914-16; Strait of Georgia; about 90

meters; July 7, 1915 (1, CM.)
Nanahno, British Columbia [A. H. Clark, 1915; Fraser, 1918; Mortensen, 1920]

(2, U.S.N.M., 35857).

Albatross station 4245; Kasaan Bay, Prince of Wales Island, southeastern Alaska;

center of Round Island bearing S. 10° W., 0.4 mile distant; 173-179 meters; temperature
9.39° C; dark green mud, sand, shells and rock; July 11, 1903 (1, U.S.N.M., 35S38).

Loring, Revilla Gigedo Island, southeastern Alaska; shallow water; Albatross;

July 1, 1897 (1, U.S.N.M., 35836).

Loring, Alaska; deep bay, on a dogfish trawl; about 46 meters; Albatross; July 1,

1903 (3, U.S.N.M., E. 1105).

Southeastern side of Etolin Island, Alaska; 11 meters; Dan Brown; 1911 (1,

U.S.N.M., 36154).

Albatross station 4265; off Sitka Sound, Alaska; Cape Edgecumbe bearing N. 69° E.,

11 miles distant; 1078 meters; temperature 3.44° C; rocky, with green mud; July 31,

1903 (2, U.S.N.M., 36204).

Albatross station 3338; southeast of the Shumagin Islands, Alaska (lat. 54°19'00"

N., long. 159°40'00" W.); 1142 meters; green mud and sand; August 28, 1890 (34,

U.S.N.M., 35835).

Albatross station 3210; south of Sannak Island, Alaska (lat. 54°00'00" N., long.

162°40'30" W.) ; 883 meters; temperature 3.61° C; sand and green mud; May 21, 1890

(2, U.S.N.M., 36028).

Geographical range.-—From Natividad Island, Lower CaUfornia (lat. 27°38'45" N.),

northward to the Shumagins and Sannak Island, Alaska.

Bathymetrical range.— From shallow water (the shallowest record is 1 1 meters) down
to 1252 meters; the average of 67 records is 285 meters.

Thermal range.—From 3.28° C to 11.05° C; the average of 35 records is 7.13° C
Occurrence.- -Judging from the great numbers sometimes brought up by the dredge

this species must be locally very abundant, after the manner of Ileliometra glackdis.

Prof. C McLean Fraser wrote to me that, in the \'icinity of the Pacific Coast

Biological Station at Nanaimo, the area so far explored in which this species is found

extends on both sides of the de Courcy Islands, a group of five of sLx islands running

southeast from Dodd's Narrows for a distance of several miles. They are apparently

656-622—67 21
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more abundant on the southwestern side, and at the entrance to the passages between

the ishinds. The point nearest to Nanaimo at which they have been found is about

6 miles away, and about 9 miles from the Station. Most of them have been obtained

in water of from 27 to 55 meters in depth. There must be many acres, if not miles,

pretty well covered with them.

In June and July, 1915, Dr. Th. Mortensen found this species to be fairly common

near Nanaimo in a place near Ru.xton passage at a depth of about 27 to 46 meters.

He observed this form swinuning actively after the usual manner of comatulids.

Occurrence oj the pentacrinouls.—Froicssor Fraser wrote (1918) that the larvae of

tills species become attached to the adults, and Dr. Mortensen (1920) from among over

200 specimens took 10 pentacrinoids attached to the cirri.

History.—Prof. William E. Kitter in a note published in 1902 first called attention

to the existence of comatulids on the west American coast; he had obtained a few speci-

mens by dredging off San Diego m about 183 meters (100 fathoms). But many years

before, on January 5, 1889 (Sta. 2893) the Albatross had first secured this species among

the Santa Barbara Islands, dredging it in abundance on February 8 (Stas. 2952, 2954-

2956) and 9 (Sta. 2959) of the same year. On all her subsequent cruises on the west

coast she met with this species in local abundance everyAvhere, but always m fau-ly

deep water.

Dredging operations carried on at Pacific Grove, near Monterey, had yielded this

foi-m, and the myzostomes on some of the specimens secured were described by Prof.

Jesse F. McClendon m 1906.

From the material which bad been accumulating in the U.S. National Musetim as a

result of the work of the Albatross, I described in 1907 Antedon perplexa and A. ser-

ratissima, both from the coast of Washington. I learned later that Mr. Cloudsley

Rutter, the naturalist of the Albatross, at the time of his death had been especially

interested in the crinoids, and had conferred upon this species the MS. name of

Antedon asper.

Professor Ritter now sent me the comatulids which he had dredged off San Diego

and recorded in 1902. These did not seem to agree either with my perplexa or with my
serratissima. It seemed to me at the tune most probable that they represented Hart-

laub's tanneri, described from somewhat further south, and under that name I recorded

them in 1908, at the same time mentioning the occurrence of a reduplicated first brachial

pair in one of them.

In 1911 Mr. Dan Brown, of Wrangel, Alaska, while fishing on the southeastern

side of Etolin Island, brought up a specimen from a depth of 11 meters, the onlj^ one

that has ever been obtained other than by dredging.

The late Prof. C McLean Fraser found comatulids to be abundant in the vicinity

of the Biological Station at Nanaimo, when he was director, and Mas kind enough to

send me some of them with notes on their occurrence in that region, which notes I

published in 1915. He brought out some additional information and noted the occur-

rence of the pentacrinoid young in 1918.

After a reexamination of all the material available, I remarked in 1918 that ser-

raiissima is probably only a spinous form of perplexa; but I included with the latter the

specimens which had been recorded from Panama and the western coast of Central

America by Hartlaub in 1895 and by myself in 1908 under the name of rhomboidea.

These are here considered as tanneri.
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During a visit to the station at Nanaimo, Dr. Th. Mortensen secured a number of
pentacrinoids which he described in great detail in 1920.

[Note by A.M.C] In Mr. Austin Clark's paper of 1907, the name Ankdon
perplexa has page priority over A. serratissima, but, in view of the very brief description
of perplexa in the form of a comparison with asperrima, I do not dispute the use of the
name serratissima for this species.

FLOROMETRA MARIAE (A. H. Clark)

Figure 15

[See also vol. 1, pt. 1, fig. 311 (p. 269) ;
pt. 2, figs. 292-293 (p. 221), 770 (p. 362)]

Antedon mariae A. H. Clark, Proc. U.S. Nat. Mus., vol. 33, 1907, p. 77 (description; Albatross eta.

5092); Bull. Inst. Oc&anogr., Monaco, No. 285, 1914, p. 3, footnote (t3rpe of Florometra).
Antedon hondoensis A. H. Clark, Proc. U.S. Nat. Mus., vol. 33, 1907, p. 78 (description; Albatross sta.

5048); Unstalked crinoids of the Siboga-Exped., 1918, p. 243 (= F. mariae).

Antedon laodice A. H. Clark, Proc. U.S. Nat. Mus., vol. 33, 1907, p. 75 (description; Albatross sta

4969).

Heliometra hondoensis A. H. Clark, Smithsonian Misc. Coll., vol. 50, pt. 3, 1907, p. 351 (listed); Bull.

Mus. Comp. Zool., vol. 51, No. 8, January 1908, p. 240 (compared with //. juvenalis [glacialis])

.

Heliometra laodice A. H. Clark, Smithsonian Misc. Coll., vol. 50, pt. 3, 1907, p. 351 (listed); Proc.
U.S. Nat. Mus., vol. 34, 1908, p. 318 (Japan).

Heliometra mariae A. H. Clark, Smithsonian Misc. Coll., vol. 50, pt. 3, 1907, p. 351 (listed); Proc.
U.S. Nat. Mus., vol. 34, 1908, p. 318 (Japan).

Florometra mariae A. H. Clark, Journ. Washington Acad. Sci., vol. 5, No. 6, 1915, p. 215 (antarctic
tjrpe; range and its significance); Die Crinolden der Antarktis, 1915, p. 141 {Albatross stas. 5092,
3706), p. 142 (entrance to Tokyo Bay, 600 m.; Professor Doflein); Unstalked crinoids of the
Siboga-Exped., 1918, p. 241 (in key; range), p. 242 (in key; range), p. 243 (synonymy), p. 244
(discussion).

—

Gisl6n, Vid. Medd. Nat. Foren. K0benhavn, vol. 83, 1927, p. 3 (Dr. Mortensen's
sta. 15; 720 meters), p. 49 (notes), p. 68 (listed), figs. 43, 44, p. 44.

Florometra hondoensis A. H. Clark, Die Crinolden der Antarktis, 1915, p. 141 (Albatross stas. 5047,
5048).

Florometra laodice A. H. Clark, Die Crinolden der Antarktis, 1915, p. 141 (Albatross sta. 4969);
Unstalked crinoids of the Siboga-Exped., 1918, p. 241 (in key; range), p. 243 (synonymy), p. 244
(discussion).

Diagnostic features.—The length of the brachials, those following the third syzygy
being about as long as broad instead of markedly broader than long, separates this

species from serratissima to which, however, it is very closely related; the position of the

third syzygy is very irregular but it is often between brachials 16+17 mstead of between
brachials 14+ 15, which separates it from asperrima; the occurrence of dorsal processes

on the pro.ximal segments of the oral pmnules separates it from tanneri, while the bases

of these pinnules are not broadened as in magellanica.

Descriptions oj the known specimens.—In the type of mariae the centrodorsal has a

conspicuous bare polar area which is not sunken.

The cirri are about L, 60, 60 mm. in length; the earlier segments are elongate, the

distal short with faintlj^ indicated terminal dorsal spines. The cirri about the dorsal

pole are 35 mm. in length and are composed of about 30 segments.

The radials are concealed by the centrodorsal except for a narrow border. The
IBri are short, about 4 times as broad as long. The IBra (a.xillaries) are about as long as.

or somewhat longer than, broad, triangular, with the middle of the pro.ximal border

raised into a slight tubercle and the pro.ximal edge and distal sides, like the borders of

the IBri, set with fine teeth.
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Figure 15.

—

Florometra mariae (A. H. Clark), holotype: a, Lateral view of centrodorsal, division series fore-

shortened; b, perpendicular view of proximal part of postradial series; c, Pi; d. Pi; e, peripheral cirrus lacking

the tip; /, tip of another cirrus.

The width of the arm at the first syzygy is 2.3 mm. and the length from the pro.ximal

edge of the IBri to the second syzygy is 14.5 mm.
The third syzygy occurs 3 times between brachials 15+ 16, 3 times between brach-

ials 14+15, and once between brachials 16+ 17. The distal intersyzygial interval

is 3 muscular articulations.

Pi is 22 mm. long, slender and flagellate, composed of 60 segments, most of which

are broader than long, the terminal 25 or 30 forming a rudimentary comb. Pj is 19 mm.
long with about 40 segments which are relatively longer than those of Pj. P3 is 16 mm.
long with 40 segments and, like Pj, with a rudimentary terminal comb. The followmg

pinnules are much shorter with fewer and longer segments and no terminal comb. The
pinnule on the twenty-sLxth brachial is 12 mm. long, slender, with 20 elongated segments.

The lower segments of the proximal pinnules have rather high narrow carinate proc-

esses with spinous crests.

In the type of laodice the cirri are about XL, 40, 40 mm. long; the segments in

the pro.ximal half are longer than broad, those in the distal short and furnished with

small spines.
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The third syzygy occurs 5 times between brachials 14+ 15, and 4 times between
brachials 15+16. The distal intersyzygial interval is almost invariably 4 muscular

articulations. The distal edges of the brachials are almost entirely smooth.

Pi and P2 are 20 mm. long, slender and flagellate, with 50 very short segments.

P3 is 22 mm. long with 46 segments. P4 is somewhat shorter. Pj and Pj are much
shorter with the component segments more elongate. The first 4 piimules bear

rudimentary terminal combs.

In the type of hondoensis the cu-ri are XXX-L, 35-40, 40 mm. long. The
articulations are rather prominent, and the segments in the distal half bear dorsal

spines.

The IBro (axillaries) are somewhat broader than long.

The 10 arms are 140 mm. long; the brachials following the pro.ximal oblong series

are as long as, or longer than, wide.

Pi and P2 are 24 mm. long, composed of short and broad segments which become
as long as broad after the first 5 or 6; the basal 5 or 6 segments bear high, but short,

dentate dorsal processes, those on the different segments being separated from each

other by deep notches. P3 is 14 mm. long with rather elongated segments. P5 bears

a small gonad which increases in size on the following pinnules. The distal pinnules

are long and slender, the component segments with the distal borders set with small

spines.

The position of the thu-d syzygy is very UTegular, between brachials 16+ 17,

15+16, or 14+ 15. The distal intersyzygial interval is 3 muscular articulations.

A very fine nearly perfect specimen collected at the entrance to Tokyo Bay in

600 meters on October 27, 1904, by Prof. Franz Doflein has the cirri composed of

40 to 48 segments, from 55 to 60 mm. in length.

The 10 arms are about 175 mm. in length. The distal edges of the brachials are

rather strongly produced and very spinous, and the edges of the elements of the IBr

series and the lower brachials are everted and spinous.

Syzygies occur between brachials 3+4, 9+ 10 and 16+ 17, and distally at intervals

of 3 muscular articulations.

Pi is 25 mm. long and is composed of 65 very short segments of which the first 6

have the dorsal edge produced into a high thin carination, straight or bilobed, while

those in the outer half of the pinnule have the dorsal surface strongly produced, forming

a prominent comb. P2 is 26 mm. long with 70 segments, resembling Pi. P3 is 18 mm.
long with 41 segments which are proportionately longer than those of the preceding

pinnules, while the carination of the basal segnients is slightly less marked and the

distal comb is shorter. P4 is 16 mm. long with 38 segments which are proportionately

slightly longer than those of P3; the carmation of the basal segments is slightly less

marked than in P3, and the distal comb is slightly shorter. P5 is 11 mm. long \vith 19

segments, and is slightly stouter and less flagellate than the preceding pinnules, with

slightly longer segments; the distal comb is only slightly developed. F, and the

following pinnules are similar to P5, but very slightly stouter. P, is 11 mm., P7 is 10

mm., and Pg is 10 mm. in length. The distal pinnules are very slender, IS nmi. long

with 31 segments.

Gislen, 1927, gave the following details of the specimens obtained by Dr. Th.

Mortensen in the Sagami Sea.
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Specuncn 1. Centrodorsal hemispherical, 2 mm. in height, the dorsal pole slightly

flattened, measuring 3 mm. across. Cirri about L, with 28 to 46 segments, measuring 1.3

to 40 mm. and arranged in alternating whorls. There are no dorsal or opposing spines.

The longest segments are usually a quarter again as long as wide except for the small

dorsal cirri, which may have segments as much as twice as long as wide.

The radials are vnsible in the corners. The TBr, (axillaries) have a moderate

synarthrial tubercle and almost no backward projection. The arms are about 95 mm.
long. The arm bases are somewhat knobby but otherwise smooth, only the middle

and distal brachials having spinous distal borders. Syzygies occur at brachials 3 + 4,

9+10, 13+14, or 14+ 15, or 15+ 16, or 17+ 18, and distally with an interval of 3-4

muscular articulations.

P, has 66 segments and measures about 27 mm. It is slender. The second to the

sLxth segments have truncated and indistinctly spinous prominences on the aboral side.

The distal segments are one quarter again as long as wide and are toothed.

Pj has about 55 segments and measures 21 nun. P4 has 46 segments and is about

20 mm. long. P5 is without a comb. P7 has 19 segments and measures 12 mm. The

distal pinnules have 22 segments and measure 12 mm. Their third and following

segments are very slender and twice as long as wide.

The disk measures 8 mm. It has no granules. The anal cone measures 6 mm.
Specimen 2. The cirri have 26 to 40 segments and measure 14 to 40 mm. There

is a median carination and indistinct dorsal spines. The longest segments are half

again as long as wide. An opposing spine is present. The arms are 85 mm. long.

The third sj^zygy is between brachials 14+ 15, 15+ 16, or 16+17. Pi has 50 segments

and measures about 20 mm. Pj has about 45 segments and is 17 mm. long. P3 has

37 segments and measures 15 mm. P4 has about 20 segments and measures 8 mm.; it

lacks a comb. The distal pinnules have 22 segments and are 11 mm. long.

Gislen comments that these specimens are adolescents of Florometra mariae, differ-

ing onh' from the adults in the smoother arm bases and smaller size. They approach

rieliomefra in having the smoother arm bases but are sharply distinguished from it by,

among other things, the lack of a synarthrial backward projection on the axillaries and

by the very slender pinnules of which the proximal bear distinct teeth on the distal

pinnulars.

He says also that they bear some resemblance to Cydometra (now Boleometra) clio,

which is here considered as belonging to the subfamily Bathymetrinae. Specimen two

apparently differs mainly from the smaller type specimen of B. clio in having longer

cirri composed of more segments and longer proximal pinnides also composed of more
segments. However, B. clio has the axillaries rhombic rather than triangular.

Localities.—Albatross station 5047; off Kinka San, eastern coast of Japan; Kmka
San Light bearing N. 69.5° W., 11.6 miles distant (lat. 38°12'50" N., long. 141°49'15"

E.); 195 meters; temperature 9.78° C; dark gray sand, broken shells and pebbles;

October 10, 1906 [A. H. Clark, 1907, 1915] (2, U.S.N.M., 22651, 35750).
Albatross station 5048; off Kinka San; Kinka San Light bearing N. 61° W., 15.4

miles distant (lat. 38°09'24" N., long. 141°52'30" E.); 236 meters; temperature
4.83° C; dark gray sand and broken shells; October 10, 1906 [A. H. Clark, 1907, 1915]

(8, U.S.N.M., 3.5715).

Albatross station 5092; Uraga Strait, entrance to Tokyo Gulf; Joga Shima Light

bearing N. 19° W., 3.5 miles distant (lat. 35°04'50" N., long. 139°38'18" E.); 128
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meters; temperature 13.50° C; coarse black sand; October 26, 1906 [A. H. Clark,

1907, 1915] (1, U.S.N.M., 22608). Type locality.

Entrance to Tokyo Gulf; 600 metei-s; Prof. Franz Doflein [A. H. Clark, 1915] (1,

Munich M.).

Albatross station 3706; southern Japan; entrance to Port Heda bearing N. 86° E.,

2 miles distant; 616 meters; green volcanic mud; May 8, 1900 [A. H. Clark, 191.5]

(1, U.S.N.M., 35716).

Albatross station 4969; southern Japan; Shio Misaki Light bearing N. 77° E., 9.8

miles distant (lat. 33°23'40" N., long. 135°33'00" E.); 1073 meters; temperature

3.83° C; brown mud, sand and stones; xYugust 29, 1906 [A. H. Clark, 1907, 1915] (1,

U.S.N.M., 22609).

Dr. Th. Mortensen's station 15, Sagami Sea, Japan; 720 meters [Gisl6n, 1927].

Geographical range.—Southeastern and southern Japan, from off Kinka San (lat.

38°12'50" N.) southward and westward to the Kii Channel (Linschoten Strait).

Bathymetrical range.—From 128 to 1073 meters; the average of 6 records is 475

meters.

Thermal range.—From 3.83° C. to 13.50° C; the average of 4 records is 7.98° C.

History.—The first specimen of this species to come to light was dredged by the

Albatross off southern Japan on May 8, 1900, at sta. 3706. This was sent, together with

the other crinoids collected in that year, to Dr. Hubert Lyman Clark, then at Olivet

College, who later most generously turned it over to me. The ne.xt specimen, a

remarkably perfect one, was collected by Prof. Franz Doflein in 1904 at the entrance

to Tokyo Gulf.

From the dredgings of the Albatross in 1906 off the eastern and southern Japanese

coasts I described in 1907 Antedon mariae, A. laodice and A. hondoensis, the two fii'st

based upon smgle mutilated individuals from each of two stations, the third based upon

a series of 10 from two stations.

Considering the enormous abundance of the other species of Floromeira in favorable

localities, it is rather curious that at 4 out of the 7 localities at which this species has been

dredged onlj- one individual should have been obtained, while at the other 3 the num-
bers were only 2, 2 and 8.

In 1918 I decided that hondoensis was the same as mariae; laodice I maintained as a

distinct species uniting with it, erroneously as I am now convinced, rathbuni. I further

remarked that laodice may prove to be the same as asperrima, and mentioned some speci-

mens from the Gulf of Alaska (herein included under serratissima) , which seemed to be

referable to mariae, stating also the possibiUty that serratissima, which is probably

only a spinous form of perplexa (here so considered), will eventually prove to be a

synonym of mariae.

FLOROMETRA TANNERI (Hartlaub)

[See vol. 1, pt. 2, pi. 5, fig. 1008, pi. 13, fig. 1054, pi. 15, fig. 1070]

Comatula A. Agassiz, Bull. Mus. Comp. Zool., vol. 21, No. 4, 1891, p. 197 (off the Tres Marias Is.);

vol. 23, No. 1, 1892, p. 80 (same), p. 82 (color).

Antedon tanneri Hartlaub, Bull. Mus. Comp. Zool., vol. 27, No. 4, 1895, p. 141 (description; Albatross

sta. 3385; discussion), pi. 1, fig. 9, pi. 2, fig. 13, pi. 3, figs. 20, 22.—A. II. Clark, Proc. U.S. Nat.

Mus., vol. 33, 1907, p. 69 (overlapping of brachials; compared with allied north Pacific forms).

—

Hamann, Bronn's Klassen und Ordnungen des Tier-Reichs, vol. 2, Abt. 3, 1907, pp. 1579, 1580

Oisted).
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ArUedon rhomboidea (not of P. H. Carpenter, 1888) Hartlaub, Bull. Mus. Comp. Zool., vol. 27, No. 4,

1895, p. 137 (range), p. 138 (detailed description of a specimen from Albatross sta. 3357, except

of the cirri and pinnules which are from a specimen from sta. 3424; discussion [example from

Smyth's Channei^ magetlanica]), pi. 1, figs. 1-3, 0, 10, 11, pi. 2, figs. 12, 14, 15, 17, pi. 3, fig. 24.

Hetiometra tanneri A. 11. Clark, Smithsonian Misc. Coll., vol. 50, pt. 3, 1907, p. 351 (listed).

Heliometra rhomboidea A. H. Clark, Bull. Mus. Comp. Zool., vol. 51, No. 8, 1908, p. 238 (Albatross,

stas. 4621, 4G22, 4630), p. 239 (tactile cirri).

Floromelra tanneri A. H. Clark, Die Crinoiden der Antarktis, 1915, p. 138 {Albatross sta. 3385);

Unstttlked crinoids of the Siboga-Exped., 1918, p. 241 (in key; range), p. 243 (references), p. 244

(discussion).

—

Gisl£n, Zool. Bidrag Uppsala, vol. 9, 1924, p. 18 (abnormal arm structure).

Florometra magellanica (not of Bell, 1882) A. H. Clark, Die Crinoiden der Antarktis, 1915, p. 138

(Albatross etas. 3357, 3424, 4621, 4622, 4630).

Promachocrinus (Florometra) magellanica A. II. Clark, Die Crinoiden der Antarktis, 1915, p. 142 (in

part; Panama records).

Diagnostic features.—A species of Florometra in which there are no carinate proc-

esses on the basal segments of the proximal pinnules which therefore appear very

slender. The middle and distal pinnules are also more slender with more elongate

segments than those of any of the other species in the genus. The third syzygj^ is usually

between brachials 16+ 17.

With this species there occurs Fariometra parmila, which is very easily mistaken for

its young. In F. panmla, however, the centrodorsal is sharply conical, and the distal

intersyzygial interval is only 2 muscular articulations, while the third syzygy is between

brachials 14+ 15.

Description.—The centrodorsal is flattened hemispherical with a more or less deep

depression at the dorsal pole; the cirrus sockets, which completely cover the sides, are

arranged in 4 or 5 alternating rows.

The cirri are about LX, 40-54, 60 mm. long; the fourth-tenth segments are elongated,

and the following to the twentieth are longer than broad. Beyond the eighth segment

the cirri are strongly compressed laterally. In the distal half the dorsal ends of the

segments are produced into a small spine.

The radials are even with the rim of the centrodorsal, or extend for a very slight

distance beyond it. The IBr, are very short, not in lateral contact with each other,

with converging sides; there is a strong rounded synarthrial tubercle on the line of

union witli the axillaries which is scarcely marked in the younger individuals. The
IBrj (axillaries) are moderately large and triangular; the proximal border is markedly
broader than the distal edge of the IBr,.

The 10 arms arc from 150 to 155+ mm. in length (in the specimens from stas.

4630 and 3357). The first brachials are short, not in contact with each other interiorly;

there is a strong sjmarthrial tubercle on the line of union with the second brachials,

which are approximately triangidar. The first syzj-gial pair (composed of brachials

3+4) is roughly oblong. The following brachials to the second sj^zygial pair are of

almost the same length, but more wedge-shaped. After the second syzygial pair there

are two or tliree sliorter discoidal brachials after which they become markedly tri-

angular. In the distal half of the arms wliere the brachials have the distal ends
thickened, finely spinous and overlapping, their form becomes again more wedge-shaped.
Articular tubercles, less strongly developed than the synarthrial tubercles between
the first two brachials, occur as far as the tenth or eleventh brachials.
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Sj'zygies occur between brachials 3+4, 9-t-lO (exceptionally 10+11), usually

16+17 (sometimes 15+ 16, more rarely 14+ 15 or 17+ 18), and distally at intervals

of usually 4, sometimes 3, more rarely 5, muscular articulations.

The disk is about 12 mm. in diameter.

P, is 18 mm. long, slender and flagellate, with 50 to 55 short segments. P2 is

somewhat longer and slightly stouter, 22 mm. long with 53 segments, almost of the

same form but with slightly longer and somewhat thicker segments. P3 is shorter,

17 mm. long, with 31 segments which are proportionately much longer. P4 and P5

are about the length of P3 or slightly shorter, with 25 to 30 segments of which the

proximal 5 or 6 are short and the remainder elongated. The remaining pmnules are

slender and their segments, with the exception of the two first, are much elongated.

The length of a pinnule on about the fifty-ninth brachial is 25 mm.
Description of the type specimen.—The centrodorsal is flattened hemispherical,

with a depression at the dorsal pole.

The cirri are about LX, 33 mm. long, uniformly slender and laterally compressed;

the cirrus segments are for the most part elongated, but the distal are shorter and

sometimes bear a small terminal spine on the dorsal side.

The radials are visible, but short. The IBr, are short, narrowing distally, not in

lateral contact. The IBrj (axUlaries) are rhombic and broad.

The 10 arms are about 100 mm. long, very slender, vdth a very uneven profile

from the base. The first brachials are short and not in contact. The second are

u-regular in shape and about twice as long. The first two brachials each carry a small

lateral spme, that of the second lying closely beneath the base of the pinnule. The

first syzygial pair (composed of the thu-d and foiu-th brachials) is longer than the

second brachial. The brachials following to the seventh are about as long as broad

with strongly excavated surfaces. The second syzygial pair (composed of the ninth

and tenth brachials) is of the same length as the first. The three following brachials

are oblong, the form then becoming more trapezoidal, but never triangular. The

brachials broaden somewhat distally and their distal edges, which in the distal half of

the arms are somewhat spmous, strongly overlap the bases of those succeeding. At

their bases the arms are dorsally rounded, becoming more flattened distally. They

taper rapidly to about the fifteenth or twentieth brachial, more gradually from that

point onward.

Syzj'gies occur between brachials 3+4, 9+ 10, 16+ 17, and distally at mtervals of

3 or 4 muscular articulations.

The disk is about 7 mm. in diameter and bears scattered calcareous nodules.

P, is from 14 to 16 mm. long, flagellate and running out to a fine point, composed

of 35 to 44 short segments of which the distal bear a sort of terminal comb. Pj is

smiilar, somewhat longer or of about the same length. P3 is markedly shorter than

P2, composed of much fewer elongated segments and without a terminal comb. P^ is

about as long as P3. The following pmnules very slowly decrease in length. The

fom-teenth pmnule is about 10 mm. long, and those in the distal half of the arms are

a few millimeters longer.

Notes.—Ju the detached arms from Albatross sta. 4621 the brachials are wedge-

shaped, all longer than broad, becoming elongate distally, ^vith a finely serrate over-

lapping distal border which is more developed than in the specimens described. The

556-622—67 22
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distal intersyzygial interval is in four instances of 3, in eight of 4, in thirteen of 5,

in seven of 6, in six of 7, in four of 8, in one of 9, and in one of 10 muscular articulations.

The two proximal pinnule segments are relatively somewhat larger than in the other

specimens and more expanded laterally; the first are shorter and more oblong, and the

second are more distinctlj' trapezoidal.

A small specimen from sta. 4621 has an arm length of 75 mm. The cirri have 36

segments. The third syzygy is usually between brachials 16+17, but once between

brachials 17+18, and the distal intersyzygial interval is 4 to 6 (usually 4) muscular

articulations.

Localities.—Albatross station 3385; north of tlie Pearl Islands, Bay of Panama
(lat. 7°32'36" N., long. 79°16'00" W.); 523 meters; temperature 7.72° C; green mud;

March 8, 1891 [Hartlaub, 1895; A. 11. Clark, 1915]. Type locahty.

Albatross station 4630; off Mariato Point, Panama; Mariato Point bearing N. 70°

E., 51 miles distant (lat. 6°55'00" N., long. 81°42'30" W.); 1016 meters; temperature

4.72° C.
;
green sand ; November 3, 1904 [A. H. Clark, 1908, 1915] (1 , U.S.N.M., 36201).

Albatross station 4622; off Mariato Point; Mariato Point bearing N. 52° E., 66

miles distant (lat. 6°31'00" N., long. 81°44'00" W.); 1062 meters; green sand and

rocks; October 21, 1904 [A. H. Clark, 1908, 1915].

Albatross station 3357; southwest of Mariato Point (lat. 6°35'00" N., 81°44'00"

W.); 1429 meters; temperature 3.61° C; green sand; February 24, 1891 [Hartlaub,

1895; A. H. Clark, 1915].

Albatross station 4621; off Mariato Point; Mariato Point bearing N. 55° E., 63

miles distant (lat. 6°36'00" N., long. 81°45'00" W.); 1062 meters; temperature 4.72°

C; green sand, mud and rocks; October 21, 1904 [A. H. Clark, 1908, 1915].

Albatross station 3424 ; off the Tres Marfas Islands, Tepic Territory, Mexico (lat.

21°15'00" N., long. 106°23'00" W.); 1236 meters; temperature 3.33° C; gray sand
and black specks; April 18, 1891 [Hartlaub, 1895; A. H. Clark, 1915].

Geoffraphical range.—From the Bay of Panama northward to the Tres Marias
Islands, Tepic Territory, Mexico.

Bathymetrical range.—From 523 to 1429 meters; the average depth of habitat is

1032 meters.

Thermal range.—From 3.33° C. to 7.72° C; the average temperature of the

habitat is 4.8° C.

History.—This species was first mentioned by Mr. Alexander Agassiz (1891) in

a letter written to the U.S. Commissioner of Fisheries, Col. Marshall McDonald,
during the cruise of the Albatross off the west coast of Central America to the Gala-
pagos, to the west coast of Mexico, and in the Gulf of Cahfornia. In this letter he
merely noted that comatulids had been secured off the Tres Marias Islands. In a
subsequent letter (1892) he remarked that among the comatulids dredged between
Central America and the Galapagos Islands yellow prevails, passing to a reddish tinge,

or even to brilliant red, as the principal color. It is probable that the reddish and
brilhant red individuals to which he referred were specunens of Psathyrometra bigradata,
which was taken at two locaUties, and that the yellow ones were F. tanneri and Fario-
metra parvula.

In his account of the unstalked crinoids taken on this ex-pedition Dr. Clemens
Hartlaub (1895) included two species referable to the genus Florometra, rhomboidea
P. H. Carpenter(now considered to be a synonym of F. magellanica) , and tanneri, sp. nov.
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The specimens included under the name rhomboidea, from Albatross stas. 3357
and 3424, he had at first considered as representing a new species. He gave a detailed

description of them, based upon the single individual from sta. 3357, except for the

cirri and pinnules which were described from the specimen from sta. 3424. This new
species seemed to him to differ from P. H. Carpenter's description and figure of rhom-

boidea in several particulars. In Carpenter's figure the centrodorsal is bounded ven-

tralh' by a sharp and straight line; only the interradial angles of the radials are visible;

and the IBrj seem to be in lateral contact and are, like the first bracliials, "deeply
incised." In all these details rhomboidea as described by Carpenter differed from his

specimens, and therefore the latter seemed to him to deserve specific separation.

Later, however, he was able to study a specimen of rhomboidea in the Hamburg
museum which had been collected by Dr. Rehberg in Smyth's Channel, and he then

came to the conclusion that the apparent differences were due merely to the insuflB-

ciencies of Carpenter's figure. The Hamburg specimen agreed in every respect wiih

those collected by the Albatross; he decided, therefore, that this species, rhomboidea,

occurs on the Pacific coast of Central America as well as in the Magellanic region.

The individuals from the Tres Marias Islands difl'ered more or less from that

from sta. 3357, possibly, he remarked, because of the very different depth of the

habitat. The former have a much more slender habitus, the sjiiarthrial tubercles

are only feebly developed while the articular tubercles are entirely lacking, and the

brachials, especially the syzygial pairs, are more elongate.

Antedon tanneri from sta. 3385, which he described in detail, he said possesses

an entirely different habitus from the form he called rhomboidea, and especially the

strong serration of the profile of the arms is noteworthy. He described minutely

the differences in the radial articular faces which he considered as especially significant.

But none of the differences between the description of the specimens referred to rhom-

boidea and that of tanneri in the light of our present knowledge of the variability of

the species of Florometra seem sufficient to warrant specific separation.

In 1908 I recorded as rhom-boidea specimens from three additional ^4Z6a^ross stations

4621, 4622 and 4630, off the western coast of Central America obtained by the Albatross

expedition to the eastern tropical Pacific from October 1904, to March 1905, under the

direction of Mr. Agassiz. The specimens appeared to be practically identical with

those described as rhomboidea by Hartlaub, but I had no representatives of true rhom-

boidea for comparison, nor any of those described by him under that name
In a discussion of the species of this genus published in 1915, the specimens recorded

by Hartlaub and by myself as rhomboidea were mentioned under the name of Pro-

machocrintis (Florometra) magellanica, it having been foimd that rhomboidea is a

synonym of magellanica; tanneri was maintained as a distinct species.

In a revision of the genus Florometra incorporated in the Siboga report in 1918,

written after the examination of all the available material, including numerous

examples of the Magellanic species in the museums of London, Paris and Hamburg, I

considered magellanica (including rhomboidea) as a distinct species confined to southern

South America; tanneri I admitted as a good species giving its range from southern

Cahfornia to Panama Bay in 102 to 711 meters, the extension resulting from the

identification with it of some small specimens from southern California in the U.S.

National Museum collection; and the individuals recorded as rhomboidea by Hartlaub

and by myself I placed in the synonj-mj- of perplexa. But I remarked that while
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tanneri appears to be distinct it may prove to "be the young of perplexa or of strra-

tissima, or of both forms." These two last I now find to be synonymous.

FLOROMETKA ASPERRIMA (A. H. Clark)*

[See vol. 1, pt. 1, figs. 66 (not 67 as given in the legend), (p. 93), 225-226 (p. 243), 297 (p. 263), 391

(p. 307), 508 (p. 371); pt. 2, figs. 87, 98 (p. 62), 294 (p. 221), 333 (p. 227), 576-577 (p. 298), 769,

771 (p. 362)]

Antedon asperrima A. H. Clark, Proc. U.S. Nat. Mus., vol. 33, 1907, p. 73 (description; Albatross

Sta. 3332) ; Explorations des mers de I'U.R.S.S., vol. 23, 1937, p. 217 (in Russian), p. 223 (English

translation) (referred to Florometra).

Antedon rathbuni A. H. Clark, Proc. U.S. Nat. Mus., vol. 33, 1907, p. 76 (description; Albatross

Sta. 5033); Unstalked crinoids of the Siboga-Exped., 1918, p. 243 {^Florometra laodtce).—

SowBRBT, The naturalist in Manchuria, Tientsin, vol. 5, 1930, p. 79.—A. H. Clark, Explorations

des mers de I'U.R.S.S., vol. 23, 1937, p. 217 (in Russian), p. 223 (English translation) (synonym

or perhaps distinct variety of Florometra asperrima).

Antedon inexpeclata A. H. Clark, Proc. U.S. Nat. Mus., vol. 33, 1907, p. 75 (description; Albatross

Sta. 2853); Explorations des mers de I'U.R.S.S., vol. 23, 1937, p. 217 (in Russian), p. 223 (English

translation) (synonym of Florometra asperrima).

Heliometra axperrima A. H. Clark, Smithsonian Misc. Coll., vol. 50, pt. 3, 1907, p. 351 (listed).

Heliometra incxpectala A. H. Clark, Smithsonian Misc. Coll., vol. 50, pt. 3, 1907, p. 351 (listed).

Heliometra rathbuni A. H. Clark, Smithsonian Misc. Coll., vol. 50, pt. 3, 1907, p. 351 (listed).

Heliometra glacialis biarticulata A. H. Clark, Proc. Biol. Soc. Washington, vol. 21, 1908, p. 231

(description; Tsugaru Strait?); Explorations des mers de I'U.R.S.S., vol. 23, 1937, p. 217 (in

Russian), p. 223 (English translation) (synonym of Florometra asperrima).

Heliometra glacialis var. biarticulata A. H. Clark, Vid. Medd. Nat. Foren. K0benhavn, 1909, p. 189

(?Shanghai; ?Tsugaru Strait; description); Journ. Washington Acad. Sei., vol. 5, No. 6, 1915,

p. 213 (verj' closely related to H. glacialis), p. 215 (Japanese arctic fauna; range and its

significance).

Heliometra biarticulata A. IT. Clark, Proc. Biol. Soc. Washington, vol. 26, 1913, p. 179 (range in

eastern Asia); Die Crinolden dor Antarktis, 1915, p. 125 (comparison with related species),

p. 127 (?Tsugaru Strait; ?Shanghai).

Florometra asperrima A. 11. Clark, Die Crinolden der Antarktis, 1915, p. 141 (Albatross Sta. 3332).

—

F. W. Clarke and Wheeler, U.S. Geol. Surv. Prof. Paper 102, 1917, p. 20 (Albatross Sta. 3070;

inorganic constituents of the skeleton).-—A. H. Clark, Unstalked crinoids of the Siboga-Exped.,

I9I8, p. 241 (in key; range), p. 243 (references), p. 244 (discussion).—F. W. Clarke and
Wheeler, U.S. Geol. Surv. Prof. Paper 124, 1922, p. 17 (Albatross Sta. 3070; inorganic con-

stituents of the skeleton).—A. 11. Clark, Proc. U.S. Nat. Mus., vol. 83, 1936, p. 250 (with

Retiometra) ; Explorations des mers de I'U.R.S.S., vol. 23, 1937, pp. 220, 221 (localities new and
old; range), pp. 221, 222, pp. 22.3, 227, 228 (references), pp. 229, 230 (English translation) —
Vinogradov, Mem. Sears Found. Mar. Res., vol. 2, 1953, p. 256 (skeletal composition).—
Baranova, Invest. Far East Seas U.S.S.R., No. 4, 1957, p. 152 (occurrence in Bering Sea; dis-

tribution), p. 248.

Florometra inexpectata A. H. Clark, Die Crinolden der Antarktis, 1915, p. 141 (Albatross Sta. 2853).

Florometra rathbuni A. H. Clark, Journ. Washington Acad. Sci., vol. 5, No. 6, 1915, p. 215 (antarctic

type; range and its significance); Die Crinolden der Antarktis, 1915, p. 141 (Albatross Sta. 5032).

Heliometra eschrichtii var. biarticulata von Hofsten, Kungl. Svenska Vet.-Akad. Handl., vol. 54,

No. 2, 1915, p. 12, footnote 2.

Florometra asperrima var. rathbuni A. H. Clark, Explorations des mers de I'U R.S.S., vol. 23, 1937,

p. 217 (in Russian), p. 223 (English translation).

Diagnostic features.—So far as I can see the only character that separates this

species from F. serratissima is the position of the third syzygy, which occurs between
brachials 14-|-15.

*See also Addenda (p. 836) under 1962.
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This character is by no means invariable, for the third syzygy on individual arms
may fall anywliere from between brachials 12+13 to between brachials 16+17; but it

is found to hold true in the great majority of cases.

Commonly associated with this species is the much smaller Retiometra alascana
which bears a superficial resemblance to its young. R. alascana may be distinguished

at once, however, by the very slender and greatly elongated P, which is twice as long as

P2 and is composed of greatly elongated segments \nth spinous distal ends, by the occur-

rence of a large gonad on P2, which is of the same length as and similar to the succeeding
pinnules, and by the distal intersyzjgial interval of only 2 muscular articulations.

Description.—The centrodorsal is flattened hemispherical, 8 mm. in diameter at the

base, with a deep pit at the dorsal pole 2 mm. in diameter. The sides of the centro-

dorsal, up to the borders of this pit, are entirely covered with cirrus sockets which de-

crease slowly in size distally.

The cirri are L-LXXX, 42-53, from 45 to 70 mm. in length, moderately stout.

The first segment is about two and a half times as broad as long, the second is from
half again to twice as broad as long, the third is slightlj' broader than long, and the

fourth is as long as broad or somewhat longer than broad, while the fifth is shghtly

longer; the sixth and following are about twice as long as broad or shghtly longer, the

segments in the distal fourth of the cirri slowly decreasing in length so that the last two
are about as long as broad. The opposing spine is represented by a small terminal

tubercle. The terminal claw is longer than the penultimate segment, moderately stout

and only moderately curved; it decreases rapidly in diameter in the proximal half, but

much less rapidly in the distal so that the profile of the ventral surface is regularly con-

vex, while that of the dorsal is a rounded angle. In the proximal half the cirrus seg-

ments have rather prominent ends and the ventral profile is slightly concave. In the

distal half these features disappear, the segments acquire a polished surface, become
gradually' more compressed laterally, and the middle of the dorsal portion of the distal

edge becomes prominent. On the last twelve segments the dorsal midhne is roundedly

carinate, ending distally iu a prominent tubercle. The last three segments decrease

slightly in size.

The distal edges of the radials are even with the border of the centrodorsal.

The IBri are very short, not quite in contact laterally, five or six tunes as broad as

the median length, the sides strongly converging distally and making an angle of about
90° with each other. The IBrj (axillaries) are about as broad as long, as wide as the

base of the IBri so that the lateral angles extend far beyond the anterolateral angles of

the IBri, with a produced but truncated distal angle and a rounded posterior process

which rises to a fairly prominent synarthrial tubercle on the border fine between the

IBr, and tlie IBr2. The distal edge of the IBr, and the proximal and distal edges of the

axillaries are rarely smooth; they are usually finely spinous, sometimes coarsely denticu-

late or spinous.

The 10 arms reach a length of 235 mm., and are composed of up to 330 brachials.

The first brachials are almost triangular in shape, then- short inner sides, which just

meet over the anterior angle of the a.xillarj', lying in the same straight line. The second

brachials are triangular, with the distal border sliglitly longer than the other two, the

interior angles almost meeting and forming a conspicuous opening bounded by the inner

edges of the fu'st brachials, lying in a straight line, and the inner edges of the second

extending inward and upward from tiiem at an acute angle. The first s^-zj'gial pairs
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(composed of bracliials 3+ 4) are about twice as long inwardly as outwardly, and nearly

twice as broad as long. The following five or six brachials are obliquely wedge-sliaped,

about twice as broad as long, with strong articular tubercles, giving the arm bases a

very rugged appearance. Beyond the second syzygy the articular tubercles disappear,

and beyond the third the brachials are triangular, about twice as broad as the median

length, with prominent and finely serrate distal edges which become more and more

marked distally.

Sj'zygies occur between brachials 3+4, 9+ 10, 14+15, and distally at intervals of

3 muscular articulations.

P, is 31 mm. long, composed of 63 segments, slender, and tapering gradually to a

delicate and flagellate tip. The first segment is ahnost oblong, nearly twice as broad

as long, with a slight angle in the middle of the distal border. The second is shorter,

with tlie anterolateral angles broadly cut away so that the prox-imal edges make nearly

a right angle with each other, with the ventral border rounded and the distal short and

straight; the dorsal portions of the pro.x-imal and distal borders are armed with fine

spines. The following segments decrease gradually in width and in the amount of the

truncation of the anterolateral angles so that after about the eighth the segments in

lateral view are almost square. The terminal twenty-five segments have the dorsal

side produced into a rounded angle crowned with fine spines which on superficial exam-

ination to a certain extent simulate the teeth of the combs of the Comasteridae.

Pj is 32 or 33 mm. long with 65 segments, resembling P, but not tapering quite so

rapidly and hence less flagellate distally.

Pa is 33 mm. long with 55 segments, resembling P2 but with the segments beyond

the proximal eight half again as long as broad instead of as long as broad.

P4 is 34 mm. long with 44 segments, resembling P3 but with the segments more

elongated and the distal without the production of the dorsal border.

Pj is 30 mm. long with 35 segments most of which are twice as long as broad.

Pj is 28 mm. long \vith 32 segments which become three times as long as broad in

the distal third and have the distal edge armed with very fine spines.

P7 is 25 mm. long with 28 segments which have the distal ends slightly more

prominent.

The following pinnules are similar, slowly decreasing in length so that the twenty-

fifth is 23 mm. long with 32 segments which have the distal edges slightly everted and

finely spinous.

The distal pinnules are 24 mm. long with 30 segments most of which are about twice

as long as broad, becoming more elongate distally, with finely spinous distal ends.

Notes.—The preceding description is based upon an unusually fine specimen from

Albatross station 3330, north of Unalaska in 642 meters.

In the type specimen of asperrima, which is from Albatross station 3332, north of

Unalaska in 742 meters, the ccntrodorsal is hemispherical, 9 mm. in diameter, and the

cirri are LXX, 50-60, from 50 to 53 mm. in length; the apical cirri are only half as large

as the peripheral with half the number of segments, 25 mm. long with 25 to 30 segments,

but in most specimens this dimorphism is not so well marked, the apical cirri being

usually not very conspicuously smaller than the peripheral.

The arms are al)out 230 mm. in length and are composed of 250 to 300 brachials.

P, is 20 mm. long with nearly 100 very short segments. Pj is 24 mm. long. P3

is 25 mm. long with its component segments much longer than those in the two preceding
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pinnules. P4 is 24 mm. long, P5 is 23 ram. long, and P« is 20 mm. long, or the same length
as Pi. The following pinnules decrease gradually in length to about the twelfth, then
increase again. P^ and the following pinnules bear gonads.

In the type specimen of inexpectata, from Albatross station 2853, in the Gulf of

Alaska in 291 meters, the cirri reach 70 mm. and the arms 230 mm. in length. The
proportions of the lower pinnules are very different from those of the proximal pinnules
of the type specimen of asperrima. P, and P2 are about equal in length, proportions,

and number of component segments, but P3 is shorter, frequently very much so, and P4

is shorter still. The minimum is reached on the seventh or eighth pinnule beyond which
the length gradually increases.

In the type specimen of rathbuni, from Albatross station 5033, in Yezo strait in

974 meters, which is considerably more robust than that of asperrima though only

slightly more robust than the specimen described from Albatross station 3330, P,, Pj

and P3 are of equal length and P4 is somewhat and Pj much shorter.

In the abundant material at hand all possible intermediates between these types
of pinnulation are found, while among very small specimens P: may be longer than those

following.

The ossicles of the division series and arm bases never show the extreme develop-

ment of spines frequent in F. serratissima, but the least spinous individuals of that

species are less spiny than the extreme specimens of asperrima.

From Monterey, California, northward to the Gulf of Alaska asperrima is more
variable than farther northward and westward, and apparently intergrades with F.

serratissima.

Localities.—Albatross station 4538; Monterey Bay, California; Point Pinos Light

House bearing S. 85° E., 6.5 miles distant; 1453-1592 meters; hard gray sand; Ma}' 31,

1904 (3, U.S.N.M., 3.5S22).

Albatross station 4530; Monterey Bay; Point Pinos Light House bearing S. 78°

E., 6.8 miles distant; 1380-1751 meters; soft gray mud; May 27, 1904 (23, U.S.N.M.,

35847).

Albatross station 4537; Monterey Bay; Point Pinos Light House bearing S. 74°

E., 7.4 miles distant; 1574-1941 meters; temperature 3.61° C; hard sand and mud;
May 31, 1904 (129, U.S.N.M., 35853).

Albatross station 4546; Monterey Bay; Point Pinos Light House bearing S. 46°

E., 8.4 miles distant; 1552 meters; fine black sand and rock; June 3, 1904 (10, U.S.N.M.,

35825).

Skidegate Channel, between Graham and Moresby Islands, Queen Charlotte group;

73 meters; 1895 (1, Victoria Memorial Museum).
Albatross station 4302; off Shakan, Sumner Strait, southeastern Alaska; Point

Amelius bearing S. 80° W., 5.8 miles distant; 309-387 meters; temperature 6.78° C;
blue mud; August 24, 1903 (1, U.S.N.M., 35821).

Albatross station 2858; southwest of the Kenai peninsula, Alaska (lat. 58°17'00"

N., long. 148°36'00" W.); 420 meters; temperature 4.33° C; blue mud and gravel;

August 24, 18S8 (94, U.S.N.M., 35736, 35820, 35903, 35904).

Albatross station 2853; south of the Trinity Islands, Alaska (lat. 56°00'00" X.,

long. 154°20'00" W.) ; 291 meters; temperature 5.00° C; gray sand; August 9, 1888

[A. H. Clark, 1907, 1915] (225, U.S.N.M., 21703, 35729, 35738, 35906, 35947, 36183,

36252, E. 1094).
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Albatross station 3339; east of the Shumagin Islands (lat. 54°46'00" N., long.

157°43'30" W.); 252 meters; temperature 3.00° C; mud and gravel; August 28, 1890

(76, U.S.N.M., 35732, 35824).

Albatross station 3340; east of the Shumagin Islands (lat. 55°26'00" N., long.

155°2G'00"W.); 1270 meters; temperature 2.67° C; mud; August 29, 1890 (1, U.S.N.M.,

35980).

Albatross station 3255; north of Ununak Island, Aleutians (lat. 56°33'30" N.,

long. 164°3r40" W.); 79 meters; temperature 2.78° C; green mud and sand; June 14,

1890 (1, U.S.N.M., 35798).

Albatross station 3332; north of Unalaska (lat. 54°02'50" N., long. 166°45'00"

W.); 742 meters; sand and rocks; August 21, 1890 [A. H. Clark, 1907, 1915] (12,

U.S.N.M., 22650, 35713, 35986). Type locality.

Albatross station 3316; north of Unalaska (lat. 54°01'00" N., long. 166°48'45" W.);

565 meters; temperature 3.44° C; black sand and gravel; August 16, 1890 (10,

U.S.N.M., 35781).

Albatross station 3331; north of Unalaska (lat. 54°01'40" N., long. 166°48'50"

W.); 640 meters; mud; August 21, 1890 (33, U.S.N.M., 21702, 35782).

Albatross station 3330; north of Unalaska (lat. 54°00'45" N., long. 166°53'50"

W.); 642 meters; temperature 3.22° C; black sand and mud; August 21, 1890 (40,

U.S.N.M., 35714, 35740).

Albatross station 3324; Umnak Pass, between Unalaska and Umnak Islands, Aleu-

tians (lat. 53°33'50" N., long. 167°46'50" W.); 199 meters; coarse black sand, gravel

and rock; August 20, 1890 (1, U.S.N.M., 35783).

Albatross station 4784 ; near Attu Island, Aleutians; East Cape, Attu Island, bearing

S. 18° W., 4 miles distant (lat. 52°55'40" N., long. 173°26'00" E.); 247 meters; coarse

pebbles; June 11, 1906 (14, U.S.N.M., 35799, 35981).

Gagara station 215; Okhotsk Sea (lat. 49°29' N., long. 152°00' E.); 1366 meters;

bottom temperature 2.26° C; Ushakov, 1932 [A. H. Clark, 1937].

Gagara station 216; Okhotsk Sea (lat. 51°10' N., long. 154°17' E.); 591 meters;

bottom temperature 1.97° C; Ushakov, 1932 [A. H. Clark, 1937].

Gagara station 250; Okhotsk Sea (lat. 54°53' N., long. 144°00' E.); 515 meters;

bottom temperature 1.44° C; Ushakov, 1932 [A. H. Clark, 1937].

Albatross station 5033; Yezo Strait, between Yezo (Hokkaido), the northernmost

island of Japan, and Kunashir, Kuriles (lat. 44°04'20" N., long. 145°28'00" E.); 974

meters; temperature 2.17° C; gi-een mud and fine black sand; September 20, 1906

[A. H. Clark, 1907] (12, U.S.N.M., 22648, 35712).

Albatross station 5032; Yezo Strait (lat. 44°05'00" N., long. 145°30'00" E.);

548-974 meters; temperature 1.61°-2.17° C; brovm mud, fine black sand and gravel;

September 30, 1906 [A. H. Clark, 191.5] (2, U.S.N.M., 35786).

?Tsugaru Strait, between Yezo and Hondo (Honshu), Japan [A. H. Clark, 1908,

1909, 1913, 1915] (1,C.M.).

•/Shanghai [A. 11. Clark, 1909, 1913, 1915] (1, U.S.N.M., 36049).

Geographical range.—From Monterey Bay, California, in deep water, northward
to the Aleutian Islands, southern Bering Sea, the Okhotsk Sea, and southward to Tsu-

garu Strait, Japan.

Bathymetrical range.—From 79 to 1574 (?1941) meters; the average of 22 records is

854 meters.
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Thermal range.—From 1.44° C. to 6.78° C; the average of 14 records is 3.18° C.
History.—During the Albatross cruise of 1906 I collected 28 specimens of this

species, 14 off Attu Island in the Aleutians (sta. 4784) and 14 in Yezo Strait (stas.

5032 and 5033). Their brilliant yellow color and large size made them very conspicuous
objects in the net, especially those taken in Yezo Strait which were considerably larger

than those from Attu.

On commencing the intensive study of the crinoids after my return, I found in the

U.S. National Museum no less than 659 specimens belonging to this species which had
been accumulating as a result of the investigations of the Albatross in Alaskan waters.

The species had first been discovered on August 9, 1888 (sta. 2853); most of the speci-

mens had been collected during the summer of 1890.

In a preliminary paper published on September 17, 1907, I described as new
Antedon asperrima, based upon some remarkably fine individuals from sta. 3332;

A. inexpectata, based on specimens from sta. 2853; and A. rathbuni, based upon speci-

mens which I had collected at sta. 5033 in Yezo Strait the preceding year and which
still retained their bright yellow color. Marked differences in the proportions of the

lower pinnules were supposed to separate asperrima from the other two forms, which
were separated from each other on the basis of the number of cirrus segments, the

shape of the brachials, and the greater or lesser development of articular tubercles.

These three nominal species were removed to the new genus Heliometra on its

establishment later in 1907.

Among the collections of the Copenhagen Museum sent me for study I found a

curious individual labeled as doubtfully from Tsugaru Strait which I took to be a

specimen of a varietal form of Heliometra glacialis with the distal intersyzygial interval

of 3 instead of the usual 4 muscidar articulations; this I described in 1908 under the

name of Heliometra glacialis biarticulata. In 1909 I again mentioned it, together with

another similar one in the collection of the U.S. National Museum which had been

purchased at Shanghai. On reexamination I find that the latter is identical with

rathbuni from Yezo Strait, which is the same as asperrima. The former was returned

to Copenhagen, but I have no doubt that it, too, is a specimen of asperrima which may
well occur in the Tsugaru Strait.

In 1915 asperrima, inexpectata and rathbuni were removed to the new genus

Florometra.

Diuing the preparation of the Siboga report (1918) I again went over all the

available specimens of the species of Florometra in the light of about ten years' addi-

tional experience with other forms, especially with Heliometra glacialis. It was now
evident that inexpectata, in spite of the very different pinnulation, is a sj-nonym of

asperrima, and also that the specimens called rathbuni from Yezo Strait are very

closely related to it, if not identical with it. These last, however, I united with the

more southern laodice which I am now convinced is a synonym of mariae, while rathbuni

is a sj'nonym of asperrima.

In a memoir on the crinoids of the Okhotsk and Japanese seas published in 1937,

this species was revised, and Antedon rathbuni, A. inexpectata and Heliometra glacialis

biarticulata were included under asperrima as synonyms. Several new localities were

given, with notes on the specimens from each. A complete list of previous localities

was included, and the geographical, bathymetrical and thermal ranges were given,

together with a general accoimt of its associations.
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FLOUOMETRA AUSTINI sp. nov., A. M. C*

Figure 16

Diagnostic features.—A species of Florometra with the basal segments of the oral

pinnules markedly broadened but not carinate; Pi usually has about 60 segments but

the number varies from 45 to 78; it consists of segments which are not longer than

broad, the distal ones being shorter and modified with dorsal processes into a distinct

comb; the cirri are L-XCV with up to 59 segments and may be as much as 54 mm. in

length, the longest segments about two and a half times as long as their proximal widths;

the axillary has a very acute distal angle; the third syzygy is usually at brachials 14 + 15;

the size is not known to exceed about 130 mm. arm length.

Description.—Holot3'pe B.M. rcg. no. 1958.5.2.1.

The centrodorsal is rounded conical with a very small dent in the center of the

flattened apex. It measures 5.2 mm. in basal diameter by a vertical height (measured

radially) of 4.0 mm. The cirrus sockets extend up the sides for more than half the

height of the centrodorsal; they are arranged irregularly, sometimes in distinct vertical

columns, or in diagonal columns or in alternating rows.

Most of the cirri are lost. Their number is estimated from the sockets as about

LXXX. The longest peripheral ones have up to 53 segments and measure 45 mm. in

length. Those towards the apex of the centrodorsal are progressively shorter, the

apical ones having about 36 segments and measuring about 25 mm. In the large cirri

the first two segments arc broader than long. The third segment is as long as broad and

the length increases to a maximum of two and a half times the proxunal width (in side

view) at about the twelfth segment. From here the length decreases until it is equal

to the width at about the thu-ty-seventh segment (the sbcteenth from the tip). The
apical segments are very little shorter than broad. In shape the segments are at first

slightly waisted but after about the tenth from the base the proximal enlargement of

each is reduced so that the dorsal and ventral sides become parallel except for a distal

eversion only a little marked on the ventral side but distinctly flared dorsally to be-

come a small dorsal spine. On about the last 10 segments this spine disappears. The
opposing spine and the terminal claw are both well-developed, sharp and hyaline.

The segments of the apical cirri are simihir but proportionally shorter, the longest

being about twice as long as broad.

The longest remaining arm is of 159 brachials and measures 120 mm. in length

probably not more than 10 mm. has been lost. The arms taper more abruptly in the

first third of their length than in tlie outer two thirds. The breadth at the fii-st syzygy

(3+4) is 1.9 mm., at the tenth syzygy (42+43) 35 mm. from the base it is 1.2 mm., and
at the twenty-fifth syzygy (105+ 106) 75 mm. from the base it is 0.9 mm.

The length from the proximal edge of the IBrj to the second syzygy (9+10) is 10.5

mm. and to the third syzygy (14+15) 15.0 mm. The distal intersyzj^gial mterval
is usually three muscular articidations.

The position of the third syz)^gy is somewhat irregular; on 6 arms it is between

*This species has since been collected by the New Zealand Oceanographic Institute at station

.V..378 near the Antipodes Islands at 58 meters and by the Victoria University of Wellington at station

116 in Cook Strait, between the North and South Islands of New Zealand, at a depth of ca. 550 meters.
These records are included in a paper on crinoids from New Zealand waters by A. M. Clark, now
(April 1966) going to press; it also contains descriptions of two new species of the subfamily Pero-
metrinae, one representing a new genus.
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Figure 16.

—

Floromctra ausiini sp. nov., holotype: a, Lateral view, division series foreshortened; A, peripheral

cirrus of 54 segments; c, Pi; d, Pj of paratype.

brachials 14+ 15, on two between 13+ 14, on another between 12+13 while on the last

where the second syzygy is irregular at 7+ 8 the third is at 11 + 12.

The IBrj are very short. In direct dorsal view they are completely concealed by

the expanded base of the centrodorsal and the well developed proximal angle of the

axillary which forms a notable synarthrial tubercle. Even in dorsolateral view only

a naiTow strip of the IBr, is visible. The axUIaries are rhombic and considerably wider

than the IBrj; their very short sides diverge distally. The distal angle is even more

produced and acute than the proximal one and the two distal sides are also very con-

cave. The length is 2.5 mm. and the maximum width 2.8 mm. The first brachials

are very short and almost completely overlaid dorsaUy by the large proximal angle of

the second brachials each of which forms a synarthrial tubercle even more prominent

than that of the division series. The second brachials of each pair of arms are dis-

tinctly separated from each other although the first brachials are closely united. The

first syzygial pair is much wider than long.

The edges of the brachials are everted and finely spinous but not markedly so.

Pi has 68 segments and is 20 mm. in length. Most of them are tightly curled up

towards the tip where the segments are very short. The basal 6 or 7 segments are

notably stouter than the rest and taper more abruptly than the remaining three quarters

of the pinnule. They are not noticeably carinate. None of the segments are longer

than broad. From about the ninth segment onwards a knob appears on the distal end

of the dorsal side which increases markedly in size in the outer half of the pinnule

producing a comb very comparable to that of the Comasterids.

Pa is the longest pinnule with about 77 segments and measures 30 mm. in length.

Its segments are relatively longer than those of Pi, all but the first few bemg longer
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Table 7.— Type material of Florometra austini, sp. nov., in the British Museum; the last three lines

give the range and the average (in parentheses) of each column

CetUrodottal
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The color in life is given as "aboral side chrome yellow, arms dark orange."
Notes on the paratypes.—Some of the characters which can be enumerated are

shown in the table. The blanks are due to loss, regeneration, concealment or irregu-

larity (such as in the position of the third syzygy).

The proportions of the centrodorsal vary considerably. About 5 of the specimens
have a distinct pit at the apex with consequent reduction in the height, but it is usually
rounded conical or hemispherical.

The number of cirri does not appear to increase with size, several of the specimens
with more massive arms having only the minimum number of cirri.

The synarthrial tubercles vary in development and may be even more exaggerated
than in the holotj'pe, completely occluding the IBri and first brachial in the midhne.

The greatest variation in the pinnules is in P2. This may bear a small gonad but
even so it may be comparable in length to Pj. However, there is obviously a tendency
towards abbreviation when it is a genital pinnule since one specimen has at least one
P2 with no gonad, which has 38 segments and is 18 mm. long, while another P2 bearing
a small gonad has only 33 segments and is 14 mm. long.

P3 is usually the first genital pinnule but it may be P2 or P4.

The ratio of basal diameter to vertical height of the centrodorsal in 15 of the

specimens ranges from 1.0 to 2.2:1, averaging 1.7. The ratio of the length of the

division series and first nine brachials to the width at the first syzygy in 20 specimens
averages 5.3:1. This compares with an average of 7.0:1 in F. mawsoni where the

arms are relatively narrower.

Since completing this monograph, I received two other specimens identifiable as

Florometra aiistini from Prof. H. B. Fell at that time of Victoria University of Welling-

ton. These were collected in Cook Strait at about 300 fathoms. Unfortunately both
of them have every Pi either broken or regenerating, but the original segments appear
to have the same proportions as in the type specimens. The details corresponding

to those given in the table for the better preserved specimen are as follows: Centrodorsal

4.5 mm. in basal diameter and 2.5 mm. in radial height (the shape rounded conical);

arm breadth at the first syzygy 2.1 mm. and the length to the second syzygy 10.5

mm.; LXXII cirri, the only peripheral one seen having 40 segments and measuring
35 mm. in length; Pi with up to 52 segments, with which number it is 16 mm. long, Pj

witii over 36 segments and Pa with over 50 segments and measuring at least 21 mm. in

length. There were probably some longer peripheral cirri present when the specimen

was intact, which would bring the total within the range of 42-59 segments found in

the type series of F. austini. An interesting abnormality is the bifurcation of a Pi at

the fifteenth segment, the two branches being aligned in the dorsoventral plane, each

of them having an additional 22 segments, or thereabouts.

Localities.—Discovery Investigations station 2211; off Campbell Island, south of

New Zealand Qat. 52°29.3' S., long. 169°18.2' E.); 159-157 meters; January 28, 1938

(2, B.M.).

Discovery Investigations station 2215; off the Antipodes Islands (lat. 49°45.6' S.,

long. 178°48' E.); 163-210 meters; February 19, 1938 (the holotype and 46 paratypes,

B.M.). Type locality.

Victoria University of Wellington station 116; eastern end of Cook Strait, New
Zealand; about 550 meters (2, B.M.; Victoria Univ.).*

* See footnote on p. 324 for extra record.
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FLOROMETRA GOUGHI John*

FinuRE 17

Floromelra goughi John, in Vaney and John, Sci. Res. Voy. Scotia, 1902-04, Crinoidea, 1939, pp.

665-6G7 (station, description), p. 667 (first crinoid from Gough Island); fig. 1, p. 666.

Diagnostic features.—Centrodorsal conical, with the bare dorsal pole very small;

cirri very numerous, about a hundred and with up to 38 segments; no dorsal spines on

the distal segments; longest proximal segments about two and a half times as long as

broad; division series and brachials quite smooth; third syzygy at bracliials 14+ 15;

grows to a size of probably over 150 mm. arm length, with the width at the fh-st syzygy

over 3 nun.; P, with up to 52 segments, the distal ones modified into a distinct comb.

Description oj the holotype (from John, 1939).—The centrodorsal is conical, rather

swollen in the ventral two-thirds. The ventral diameter is nearly one and a third

times the length. The ventral edge is produced into low wide corners interradiaOy.

The surface of the centrodorsal is thickly covered with cirrus sockets, arranged in

alternating rows. The dorsal pole is very small.

The cirri are very numerous, well over C; 16-27. They decrease in number of

segments and in length from the periphery to the apex. The peripheral cirri are 16-17

mm., the apical only 6 mm. long. The following is a description of a peripheral cirrus

of 27 segments and 17 mm. long.

The first two segments are irregular, the first very short, the second only slightly

broader than long. The third is slightly longer than broad, the fourth twice as long

as broad. The fifth and sLxth, the longest in the cirrus, are more than twice as long

as broad. The third to sixth segments are slightly waisted. Beyond the sixth the

segments slowly decrease in length, but all except for the last three or four are longer

than broad. The tenth is about one and a half times as long as broad; the fifteenth

is only slightly longer than broad; the twenty-fourth is as broad as long. The ventral

edges of these segments are straight. The dorsal edges of the sLxth to fourteenth are

shghtly concave; those of the more distal segments are at first straight and then convex,

but no dorsal spine is developed. The distal end of each segment is wider than the

proximal. The opposing spine is strong and bladelike, the terminal claw cvu^ved.

The small apical cirri are generally similar, but their segments are slightly more

elongated. The longest, the fourth, is three times as long as broad.

The radials are entirely concealed in the midUne by the centrodorsal; their lateral

corners are visible. The IBr, are widely separated. Their breadth is equal to eight

times their length in the midUne. They are wider proximally than distally and are

fairly deeply incised by the axillarics. The axillaries are as long as broad. The distal

angle is considerably more acute than the proximal. The edges of these ossicles are

quite smooth.

The followmg are the syzygial paii-s on one of the more complete arms: 3+4,
9+ 10, 14+ 15, 19+ 20, 22+ 23, 27+ 28.

The first brachials are large and irregular and are in contact bej'ond the axillary.

The interior edge is short, the exterior long; the anterior edge is incised bj'^ the back-

ward projection of the second brachial. The second brachial is of an irregular shape

with a strong backward projection incising the first. The first syzygial pair is wider

* See also Addenda (p. S37) under 1963.
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than long; its interior edge is longer than the exterior. The brachials between the

first and third syzyg\' are slightly wider than long; in each, one side, alternately the

exterior and interior in successive brachials, is longer than the other. Immediately

beyond the third syzj'gy the brachials are triangular and more elongate. The distal

edges of all but the most proximal brachials are everted and finely spinous.

Pi is of about 30 to 33 segments and 7 mm. long. None of the segments except

for three or four in the region of the fifth is longer than broad. The dorsal edges of

the proximal segments are raised into roughened protuberances, those of the middle

segments into short spiny crests, while those of the distal segments are still more

strongly produced so as to give the appearance of a rudimentary terminal comb. \Mien

examined imder the microscope the comblike structure is seen to be of less dense

stereom than the core of the segments. No other pinnule has this structure.

Pj is a genital pinnule of 21 to 23 regular, cylindrical segments; it is about 8 mm.
long, that is longer, although of fewer segments, than Pj. It bears a small gonad on

the fourth to sixth segments. The first two segments are short, the third about_^as

long as broad. The fourth is longer than broad. The remaining segments are about

tliree times as long as broad with swollen and spinous distal ends. P2 lacks an ambu-

lacral furrow—it first appears on Pj.

There is no complete P3. P^ is of more than 16 segments, all but the first three of

which are elongated; it is about 9 mm. long. A long gonad Hes on the fourth to^seventh

segments. P, is of 16 segments, 9 mm. long, with a gonad along the third to eighth

segments.

Sacculi of a bright yellow color and somewhat irregularly arranged are abundant

along the pinnule ambulacra; they occur too on the lower genital pinnules which lack

Figure \7.—Florometra goughi John, B.M., 19S8.S.2.26-28, Discovery Investigations station

2493: a, Centrodorsal; b, division series and first two brachials; c, tip of Pi; d, tip of cirrus.
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ambulacra and are particularly numerous on the oral pinnules (P, and P.). They are

far less abundant on the arms.

This specimen has all the arms broken. It is of medium size (presumably less

than 100 mm. arm length, A. M. C); the distance from the proximal edge of the IBr,

to the second syzygy (brachials 9+ 10), is about 9 mm. The paratype has a broken

centrodorsal and lacks any complete cirri, but its arms are more complete than in the

type. It is a slighter, presumably a younger, specimen. The longest arm, which is

not quite complete, is of 79 brachials and 45 mm. long. The syzygial pairs beyond

the thu-d, 14+ 15, are separated by two brachials.

The brachials bej'ond the third syzj^gy are triangular and as long as broad. Far-

ther out on the arm they become at first wedge-shaped and then rectangular and longer

than broad. The distal edges of the brachials, particularly of the outer, are everted

and fineh' spinous.

Pj exceeds the length of Pi even more than in the type; Pi is of 30 segments, 6 mm.
long; Ps is of 25 segments and 9 mm. long. P2 carries a very small gonad along the

fourth to sixth segments. The genital pinnules extend to P15 or P19. P7 is of 17 seg-

ments and 8 mm. long. The distal pinnules are about 9 mm. long and of about 20

segments, of which all but the first and second are more than twice as long as broad and

have swollen distal ends. The saccuU are regularly arranged.

The ambulacral skeleton of the pinnules is very reduced. There are side plates

in the form of smooth slender rods, straight or curved, two to three to each segment,

along the outer segments of the distal pinnules. There are no spicules in the tentacles.

Notes [by A.M.C.].—There are in the British Museum four large but broken

specimens of Florometra from Discovery station 2493 on the Discovery Bank to the

east of Gough Island, collected in 1938 and so not included in the Discovery report.

Some details of these are given in table 8 (all dimensions in mm.)

:
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It may be short and obtuse as in the type or considerably more acute and prolonged.

The second brachials tend to be triangular in dorsal view, those of each pair approxi-
mating distally and forming a triangular space midradially with the tangential free

border of the joined first brachials.

Localities.—Scotia, April 24, 1904; off Gough Island, South Atlantic; 183 meters
[Vaney and John, 1939] (holotype, Roj-al Scottish M.

;
paratype, B. M.). Type locality.

Discovery station 2493; Discovery Bank (lat. 42°03.9' S., long. 00°03.5' E.); 472
meters; November 29, 1938 (4, B. M.).

FLOKOMETRA MAWSONl A. H. Clark*

Figures 18,c,d,g,h,j; 40,

e

Antedon antarctica (part) Bell, National Antarctic Exped., Nat. Hist., vol. 4, Echinod., 1908, p. 4
{Discovery; Winter Quarters).

Solanometra antarctica (part) A. H. Clark, Smithsonian Misc. Coll., vol. 61, No. 15, 1913, p. Gl, No. 3
(Discovery; Winter Quarters)

.

Protnachocrimis (Promachocrinus) kerguelensis (part) A. H. Clark, Die Crinolden der Antarktis,

1915, p. 130, bottom of page, pi. 4, figs, la, 16 (vicinity of Gaussberg, 222 fathoms).

Florortietra maicsoni A. H. Clark, Sci. Rep. Australasian Antarctic Exped., 1911-14, ser. C, vol. 8,

pt. 4, 1937, p. 5 (listed), p. 8 (in key), pp. 10-14 (description; localities; range; notes).

—

John,
Discovery Reports, vol. 18, 1938, p. 123 (listed), pp. 125, 129, p. 132 (in key), pp. 144-148

(references; Dtsoower)/ stations; description; distribution), fig. 3, p. 147, pi. 3, fig. 2; Rep. B.A.N.Z.
Antarctic Res. Exped. 1929-31, ser. B, vol. 4, pt. 6, 1939, p. 191 (listed), p. 192 (abnormality of

one specimen with two arms fused at the first syzygy), pp. 198, 199 (references; F. antarctica a

synonym; descriptive remarks).

—

Vaney and .Iohn, Sci. Res. Voy. Scotia, 1902-04, Crinoidea,

1939, p. 667 (comparison with F. goughi).—A. H. Clark, Journ. Washington Acad. Sci., vol. 40,

No. 10, 1950, p. 335 (references; locality).

Florortietra antarctica John, Discovery Reports, vol. 18, 1938, pp. 148-151 (localities; description;

comparison with F. mawsoni); fig. 4, p. 149, pi. 3, fig. 3; Rep. B..\.N.Z. Antarctic Res.

Exped., ser. B, vol. 4, pt. 6, 1939, p. 198 (synonym of mawsoni).

Diagnostic jeatures.—A species of Florometra with XL-LXXVII cirri, having up to

34 segments of which the longest may be three times as long as broad and the distal ones

usually have a very well-marked dorsal spine; the opposing spine is conical and the

terminal claw slender and curved; the pro.\imal brachials are more or less strongly

spinous and everted towards their distal edges but in some specimens, particularly

larger ones, this may be reduced and inconspicuous; the third syzygy is usually at

brachials 14 -(-15; Pi has up to 50 segments of which the distal ones are shghtlj' modified

to form a rudimentary comb, giving the profile a scalloped appearance; the segments of

the middle and distal pinnules are mostly hardly longer than wide.

[Note by A.M.C] Of the other southern hemisphere species of Florometra,

magcllanica diiTcrs from mawsoni in the position of the third syzygy and the larger size,

goughi has very reduced dorsal spines on the cirri, which are also more numerous and

austini has a better developed comb and more numerous segments in Pi as well as more

cirri also with more numerous segments, the dorsal spines again being less prominent

than in mawsoni. All these three species are from subantarctic localities. I beUeve

that mawsoni is more closclj' related to Solanometra antarctica, from Heard Island—an

antarctic locality—as discussed further on pp. 339-340; the short segments of the distal

*See also Addenda (p. 837) under 1963, 1964.
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pinnules and the prominent dorsal processes on the cirri are very similar (see fig. 18,

p. 422). Most of the differences between them can be attributed to size.

Description.—The centrodorsal is moderate in size, flattened hemispherical, with

numerous (from 60 to 80) cirrus sockets which are closely crowded and irregularly

arranged, though on the apical half showing a tendency to become aligned in columns.

Beneath each radial there are between 4 and 5 sockets, irregularly alternating higher

and lower, one or more being smaller than the others.

The cirri are XI^L, 27-29, the longest 20-25 mm. in length. The first segment is

very short, the second is from half again to twice as broad as long, the third is half again

as long as its median width, and the fifth to seventh are about three times as long as

their median width ; those following very slowly decrease in length so that the outermost

14 or 15 are about as long as the distal width, except that the penultimate, which is

narrower than those preceding, is from half again to twice as long as broad and the

antepenultimate may be somewhat elongated. The third and following segments are

constricted centrally with the dorsal and ventral (and also lateral) profiles markedly

and evenly concave and the flaring distal ends overlapping the bases of the succeeding

segments all around, though somewhat more strongly dorsally than elsewhere. As the

segments decrease in length distally, the dorsal and dorsolateral portions of their distal

borders become more strongly produced and at the same time finely spinous, with a

prominent tooth in the middorsal line. On the short outermost segments the dorsal

surface becomes sharply carinate. As a result of the production of the dorsal surface of

the segments the dorsal profile of the outer half of the cirri is very strongly and con-

spicuously serrate (see fig. 18c, p. 422). The opposing spine is very small, low, conical,

and subterminal in position, rarely somewhat elongated. The terminal claw is as long

as, or longer than, the penultimate segment, and is very slender and only moderately

curved.

The distal edges of the radials are even with the rim of the centrodorsal in the

midradial line but curve strongly upward in the interradial angles where they are con-

siderably produced outwardly, the general surface of the interradial triangle formed by
the anterolateral portions of two adjacent radials being deeply sunken. The edges of

the radials are very finely spinous.

The IBr, are exceedingly short and bandlike, between 6 and 8 times as broad as

the median length, broadly chevron-shaped, with the lateral borders convergent distally.

The lateral portions of the distal edge are more or less strongly armed with fine spines.

The IBrj (axillarics) are rhombic, somewhat broader than long, with all the sides rather

strongly and almost equally concave. Their lateral angles project for some distance

beyond the obtuse anterolateral angles of the IBrj. The anterior (distal) edges are

finely spinous.

The 10 arms are about 85 mm. long. The first brachials are 5 or 6 times as long

exteriorly as interiorly. From the inner side their distal border runs parallel to the

proximal border to beneath the posterior projection of the second brachial, then tiu-ns

distally and runs at an angle of about 45° with the proximal border to the outer distal

angle. The distal edge is roughened with numerous very small spines, the roughening
being broadest in the middle. The second brachials are very much larger than the

first and are irregularly quadrate. Their outer border is about as long as the outer

border of the first. A small area, roughly a right angled triangle with the hypotenuse
coinciding \vilh the distal border and the opposite angle proximal and median, is
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roughened with fine short spines. The first syzygial pair (composed of brachials 3+4)
is ahnost oblong, but slightly longer interiorly than exteriorly, with the proximal and
distal borders slightly concave. The central half of the distal border is somewhat
produced and is armed \vith short spines, this production being broadest in the median
line. The next 4 brachials are wedge-shaped with strongly concave ends, twice as

broad as the median length, with the longer side about half again as long as the shorter.

The distal border is abruptly everted, and the central half is strongly produced at right

angles to the axis of the arm, forming (as viewed along the arm) a high rounded-trian-

gular coarsely spinous process. Shortly after the second syzygy the brachials become
very obliquely wedge-shaped ^vith strongly concave ends, not quite so long as broad,

with the distal border rather strongly but evenly produced and coarsely spinous.

Distally the brachials become gradually less and less obliquely wedge-shaped, and
toward the end of the arms somewhat longer than broad and slightly constricted ba-

sally. The coarsely spinous production of the distal edge is conspicuous to the arm
tips.

Syzygies occvu* between brachials 3-f 4, 9-FlO and 14+ 15, and distally at intervals

of 3 muscular articulations.

Pi is 10 mm. long, very slender, flexible and flagellate, and is composed of 36

segments of which the first is between 2 and 3 times as broad as long, those succeeding

gradually increasing in length and becoming about as long as broad on the eighth and

very slightly longer than broad on the thirteenth to fifteenth, the remainder being

about as long as broad. The third to fifth segments have the outer edge (the edge

toward the arm tip) somewhat swollen and produced into a roundedly angular blunt-

edged process which on the next two segments is truncated and lower. The last 18

segments have the side toward the arm tip with a prominent rounded process which is

minutely spinous on the crest, the distal profile of this portion of the pinnule being

prominently scalloped as in Anthometra adriani. On the 6 or 8 segments preceding

these, going toward the base of the pinnule, the swelling of the edge of the segments

becomes more and more restricted to the distal end, and also progressively lower,

finally disappearing altogether.

P2 is of about the same length as Pi, but it is considerably stouter basally, some-

what less flexible, and is composed of only 30 segments. The first segment is twice as

broad as long, trapezoidal, the second is longer with the proximal angles broadly trun-

cated, the third is about as long as broad, and the ninth and following are about twice

as long as the width of their proximal ends. DistaUy the segments become shorter

again, the last 4 or 5 being about as long as their greatest \vidth. On the tenth seg-

ment the median portion of the distal border of the side toward the arm tip becomes

swollen and minutely spinous. On the succeeding segments this swelling rises in

height and extends basally so that the end of each segment on the side toward the arm

tip projects some distance beyond the base of the following segment, the dorsal profile

running in a straight line from the apex of this production to the base of the segment.

Gradually the maximum height of this projection moves basally, and on the last 4 or

5 segments it is about in the middle, so that the segments are seen to be provided, on

the side toward the arm tip, with a conspicuous, evenly rounded, finely spinous, blunt-

edged crest.

P3 is 8 mm. long with 16 segments, somewhat stouter basally than Pj, less flex-ible,

and tapering evenly from the base to the tip. The first segment is about 3 times as
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broild as long, the second is broader than long with the proximal angles broadly trun-

cated, the third is nearly or quite half again as long as broad, the fifth is twice as long as

broad, and those following slowly increase in length, becoming about 3 times as long

as broad distally. The side of the segments toward the ann tip bears a rather broad

roughen(>d line of fine spines and a slight and inconspicuous tuft of longer spines at the

distal enti, while the distal ends of the outer segments are slightly produced and finely

spinous.

?< is 7 mm. long with 16 segments, and resembles P3.

The distal pinnules are about 15 mm. long with 25 segments which have a broad

roughened or minutely spinular line along the side toward the arm tip.

Notes [by A.M.C.].—^The foregoing description is of one of the type specimens from

Aurora station 2. In 1938 Dr. Dihvyn John gave some supplementary descriptive re-

marks based on the Discovery material. The arms of the eight specimens are from 50

to 110 mm. long. The cirri are XL-LXV, 16-31, but mostly 24-26. The fourth to

seventh segments, which are the longest, arc not so elongated as in the type specimen,

but the distal segments are longer than described, that is they are longer than their distal

widths.

The distal edges of the radials are produced into a thin liplike frill which may stand

out at right angles or be curved farther backwards. It has the appearance of being

formed of a row of spines, all but the points of which are connected by a web, and it is

stronger on the sides than in the midhne. The distal edge of the IBr, is produced into

a similar thorny frill. The spinous processes may be smaU on, or absent from, the

first and second brachials. They are strongest between the fu-st and second syzygial

pairs, where they stand out at right angles to the arm. On the brachials beyond the

third syzygy they are forwardly directed but still coaree and strong. They persist to

the end of the arm.

In the smallest adult specimen Pi is of 25 segments, in the others of 28 to 39 seg-

ments and up to 12 mm. long. P2 has from 24 to 38 segments. P3 may be a whiplike

oral pinnule, with heavier basal segments than the others, but in most of the specimens

it is a genital pinnule. The earlier genital pinnides may be considerably shorter than

the orals. The number of segments in the genital pinnules varies from 14 to 23, the

proximal usually having a smaller number than the distal. All but the first two seg-

ments are longer than broad. The distal edge of each is produced into a row of spines.

The distal pinnules are like the genitals but shghtly longer, of 20 to 30 segments.

The disk is naked. Sacculi are abundant. In some of the specimens there is a

single row of small fenestrated plates along each side of the ambidacral furrow in a few

segments near the tip of the pinnides. They vary in number from about two to ten

and when the bigger number is present, the more proximal are very small, the distal

larger. In some specimens there are spicules in the tentacles. Both plates and spicides

may be absent or one or both nuiy be present.

One of the smaller specimens from the Discovery collections named mawsoni by Dr.
John lacked the spiny processes on the pro.ximal ossicles, as also did the three specimens
which he described as a separate species

—

Floromeira aniarctica. In the following year
the more abundant material of the B.A.N.Z.A.R.E. collection convinced him that these

also come within the range of variation of F. mawsoni.
One of the three type specimens of F. antarctica has the arms about 95 mm. long.

The centrodorsal is a large rounded cone closely covered with cirrus sockets arranged
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in regular or fairly regular columns. The dorsal pole is rounded and rough in two of tlie

specimens, sunken in the third.

The cirri are LXIX-LXXVII, 23-32, usually 27-32. The cirri are long and strong,

much longer in proportion to the length of the animal than in the types of F. mawsoni,
particidarly so in the largest specimen. The first two segments arc short, the third is

about as long as broad. The fom-th is twice as long as broad and distinctly waisted.

The fifth to about the ninth are about two and a half times as long as broad and faintly

waisted. Beyond the ninth the segments gradually decrease in length though all are

longer than broad. The distal segments possess a strong dorsal spine, the ape.x of which
is subterminal. The opposing spine and the terminal claw are strong.

In the specimen with arms 95 mm. long, the basal rays are visible externally as

small triangular plates. In the other two specimens, the largest and the smallest,

only four basal rays are visible.

The radials are short, especially in the midline, because their distal edges are

strongly concave. They are in apposition for the greater part of their length but the

distal corners are free. The distal edge may be smooth or raised into a low, finely

thorny ridge. The IBr, are longer than the radials, not in apposition laterally. The
distal edge of each is raised on either side of the incision h\ the axillary into a thorny
Up at right angles to the surface of the ossicle. The axillary is rhombic, wider than the

IBrj with which it forms a prominent synarthrial tubercle; its distal egde is smooth but
there are small spines on the free outer portions of its proximal edges. The inner edges

of the first brachials are much shorter than the outer; they do not meet, or at most
their corners meet, above the axillary; the distal edges are smooth or finely thorny.

The second brachial forms a slight tubercle where it incises the first; there may be fine

spines along part of its proximal edge but its distal edge is smooth.

The first syzygy normally occurs between brachials 3+4 but in one specunen it

is between brachials 4+ 5 on one arm and 10+ 11 on another. The second syzygy is

usually between brachials 9+10 but it also occurs between 8+9 and 10+ 11. Syzygies

are numerous beyond the second with one to four brachials between the pairs.

The brachials between the first and third syzygial pairs are nearly rectangular,

wider than long; those beyond are at fii-st wedge-shaped and then triangular, a little

broader than long; farther out on the arm they become rectangular, at fust broader

than long, then as long as broad.

In the two large specimens the distal edges of the brachials between the first and
second syzygies are smooth. The first one to thi-ce of these brachials are smooth in

the small specimen but the others are raised distally, in the midline only, into a group

of spines much smaller and lower than those of the tj-pes of F. mawsoni but, like them,

standing out at right angles to the arm. The distal edges of the brachials beyond the

third syzj'gy are the same m all three specimens : they are produced into a row of strong

forwardly directed spines.

The oral phinulcs are longer and composed of a greater number of segments than

in the tj^pes of F. maicsoni and the fu-st genital pinnule is farther out on the arm. P,

is of 44 to 50 segments and 16 mm. long; P2 of 38 to 45 segments, 15 to 16 mm. long;

P3 of 35 to 43 segments, about 13 mm. None of the segments of the oral pinnules is

much longer than broad; the proximal have spiny dorsal carinations wliich become

reduced to low rounded protuberances on the segments at the tip of the pinnule. The

first genital pumule is P4 or more often P5. Pj is of about 23 segments and 1 1 mm. long;
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the gonad lies alonp; tlic fourth to the tenth or eleventh segments. The other genital

pinnules are of between 23 and 30 segments and up to 16 mm. long; the gonads usually

lie along the third to eighth segments. All but the first two segments of the genital

pinnules are considerably longer than broad. Their distal edges are beset with fme

spines.

The disk is naked. Sacculi are abundant. None of the specimens shows any trace

of an ambulacral skeleton. In the largest specimen there are many spicules, some

smooth and rodlike and others branched, in the tentacles of the distal segments of the

outer pinnules.

Dr. John thought F. antardica was distinguished from mawsoni by having con-

siderably longer oral and genital pinnules composed of a greater number of segments

and by the absence of strong spiny ridges on the distal edges of the lower brachials.

Also the cirri of the type specimens of antardica are much heavier and longer than in

mawsoni. However in 1939 he decided that these were all characters of older specimens

of mawsoni and that the two could not be specifically distinguished. He found that, in

general, the younger specimens have the lower brachials more spiny but there is great

individual variation and an old specimen may be very spiny while a young one is nearly

smooth.

Some very young specimens from B.A.N.Z.A.R.E. stations 40, 42 and 107 have

very strong, deeply-serrate, finlike processes standing out at right angles from the

distal edges of the IBr, and sometimes of the radials, strong groups of spines near the

lateral corners of the axillaries and enormous spinous processes arising from the distal

halves of the brachials. The various specimens have cin"i composed of from 12 to 26

segments and Pi of 11 to 19 segments.

An atypical specimen from B.A.N.Z.A.R.E. station 107 differs considerably from

the rest, particularly in its cirri. These are of 26 to 33 segments and up to 36 mm.
long. The third segment is half again as long as broad; the fourth to tenth are three to

four times as long as broad. Thereafter the segments slowly decrease in length, but

the most distal are twice as long as broad. The fourth to the tenth or twelfth are

slightly constricted in the midline, and the distal ends are wider than the pro.ximal.

Beyond the twelfth or so the distal end mcreases in width so that it is considerably

wider than the pro.ximal, but there is no dorsal spine. The cirrus tapers at the extrem-

ity; the opposing spine is rudimentary, the terminal claw very short and but Uttle

curved.

Another specimen from station 107 shows a curious abnormality. On one ray the

arms start normally but beyond the second brachials, each of which carries the usual

pinnule, they are fused together by a largo syzygial pair, common to both arms.

Beyond it the ray splits again mto two arms, each commencing with a syzygial pair,

the two pairs being closely apposed. The epizygal of each pair carries a pinnule on

the outer side.

The characters of the species can be summed up as follows.

The centrodorsal varies from low flattened hemispherical or broadly truncated

conical in the larger examples, to conical with slightly swollen sides, usually about
two thirds to three quarters as high as wide. The cirri are XL-LXXX, with up to 33

segments. The arms in fully grown specimens vary from about 70 to 110 mm. in length.

Pi has up to 50, but usually about 30, segments. Pj is similar to P,. P3 may be the

first genital pinnule but in larger specimens that is P< or even P5.
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Except in some of the larger specimens of arm length about 100 mm. and rarely

in smaller ones, the proximal brachials either have the middle portion of the distal edge
greatly produced into a thin rounded triangular deeply serrate finlike process at right

angles to the axis of the arm, or there may be on the dorsal surface an abruptly elevated

triangular area thickly studded with minute spines with the base occupying about the

middle half of the distal edge and the more or less rounded apex on, or verj^ near, the

proximal edge. In a lateral view of the arms these elevated spinous areas appear as

high rounded processes which are about their own width apart; but they may become
much narrowed and restricted to the distal half or less of the brachials, in which case

they appear as short and broadly rounded carinate processes.

Table 9.

—

Details of some specimens of Florometra mawsoni in the British Museum
(all measurements in mm.)

Centrodorsal
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Discovery AVinter Quarters; Ross Sea; 326 meters [John, 1938] (1, B.M.).

Discovery, Mounts Erebus and Terror [John, 1938] (2, B.M.).

Terra Nova station 314; 5 miles N. of Inaccessible Island, McMurdo Sound, Ross

Sea; 406-441 meters; mud [John, 1938] (4, B.M.).

Terra Nova station 316; ofF Glacier Tongue, about 8 miles N. of Hut Point, Mc-

Murdo Sound, Ross Sea; 348-457 meters; February 9, 1911 [John, 1938] (1, B.M.).

Discovery Investigations station 180; Schollaert Channel, Pahner Archipelago;

160-330 meters; mud and stones; March 11, 1927 [John, 1938] (3, B.M., including

2 syntypes of F. antarctica).

Discovery Investigations station 181; Schollaert Channel, Palmer Archipelago

Gat. 64''20' S., long. 63°01' W.); 160-335 meters; mud; March 12, 1927 [John, 1938] (2,

B.M.).

Discovery Investigations station 190; Bismarck Strait, Palmer Archipelago

Gat. 64°56' S., long. 65°35' W.); 100-130 meters; mud, stones and rock; March 24,

1927 [John, 1938] (1, B.M.).

Discovery Investigations station 599; Adelaide Island Gat. 67°08' S., long. 69°06'

W.); 203 meters; January 17, 1931 [John, 1938] (5, B.M., mcluding one syntype of F.

antarctica)

.

Discovery Investigations station 1652; Ross Sea Gat. 75°56' S., long. 178°35'30"

W.); 567 meters; January 23, 1936 [John, 1938] (1, B.M.).

Discovery Investigations station 1660; Ross Sea Gat. 74°46' S., long 178°23' E.);

351 meters; nmd; January 27, 1936 [John, 1938] (1, B.M.).

B.A.N.Z.A.R.E. station 40; off Enderby Land Gat. 66°12' S., long. 49°37' E.);

300 meters; January 17, 1930 [John, 1939] (3, B.M.).

B.A.N.Z.A.R.E. station 41; off Enderby Land Gat. 65°48' S., long. 53°16' E.);

180-209 meters; January 24, 1930 [John, 1939] (1, B.M., 2, Australian M.).

B.A.N.Z.A.R.E. station 42; off Enderby Land Gat. 65°50' S., long. 54°23' E.);

220 meters; January 26, 1930 [John, 1939] (11, Australian M.).

B.A.N.Z.A.R.E. station 97; off Knox Land Gat. 65°10' S., long. 108°12' E.);

474 meters; January 26, 1931 [John, 1939] (1, B.M.).

B.A.N.Z.A.R.E. station 98; off Knox Land Gat. 65°07' S., long. 107°29' E.);

502 meters; Januaiy 27, 1931 [John, 1939] (1, AustraUan M.).

B.A.N.Z.A.R.E. station 105; off MacRobertson Land Gat. 67°46' S., long. 67°03'

E.); 163 meters; February 13, 1931 [John, 1939] (5, B.M., 2, Australian M.).

B.A.N.Z.A.R.E. station 107; off MacRobertson Land Gat. 66°45' S., long. 62°03'

E.); 219 meters; February 16, 1931 [John, 1939] (10, B.M., 13, Australian M.).

U.S. Navy Antarctic Expedition, 1947-48; off Queen Mary Land (lat. 65°25' S.,

long. 101°13' E.); 183 meters; temperature —1.1° C; January 14, 1948 [A. H.Clark,

1950] (1, U.S.N.M., E. 7973).

Geographical range.—Known from the shores of the Antarctic continent from
Enderby Land (49° E.) eastwards to Adehe Land, the Ross Sea and the Graham Land
area.

Bathymetrical range.—From 130 (? 100) to 594 meters.

Thermal range.—From —1.85° to +1.36° C.

Remarks.—In the British Museum there are several small comatulids collected by
the Discovery at Winter Quarters of which I wrote in 1913 that they "are probably
[Solanometra] antarctica, but their small size renders accurate determination difficult"



PART 5 A MONOGRAPH OF THE EXISTING CRINOIDS 339

and in 1937 that "it is quite likely that these will prove to represent the present species

[F. mawaoni]." [Note by A.M.C.] The second suggestion was confirmed by Dr. Dilwyn
John m 193S.

In 1915 I recorded and figured what I considered at the time to be a half-grown
indi\-idual of Promachocrinus kergueknsis, with 5 rays and 10 arms which had been
dredged by the Gau-^s in 222 fathoms (400 meters) in the vicinity of Gaussberg. In

tliis specimen the cirri were said to be 52 mm. long with 33 to 37 segments. The
centrodorsal is conical, 4 mm. l)road at the base and 4 mm. high, and sliows no resorp-

tion at the dorsal pole. The dorsal surface of the earlier brachials is thicldy beset with

fine spines.

This specimen was figured natural size (fig. la) and also twice natural size (fig. 16).

The original photograplis were not very clear, and the background was blocked out by
myself. While the larger figure does not show the scalloped profile so characteristic

of the arm bases of this species, this is indicated in the smaller figure on tlie left side,

so that it may have been inadvertently obliterated in the larger figure in the blocldng-

out process.

I am now inclined to believe that this so-called 5-rayed indi^adual of Proma-
chocrinus kerguelensis is in reality a specimen of Florometra mawsoni, and that the

cirri described (52 mm. in length with 33 to 37 segments) may have come from a

different individual.

[Notes by A.M.C] Mr. Clark also left a comment concerning the resemblance of

this species to the smaller Challenger specimens of Solanometra aniarctica from station

150 off Heard Island which were named Aniedon australis by Carpenter. Mr. Clark

remarked that mawsoni is distinguished by the prominent eversion of the lower brachials

and by the relatively longer brachials and axillaries.

The abundant collections of the Discovery Investigations and B.A.N.Z.A.R.E. led

Dr. Dilwjm John to the conclusion that specimens which have the proximal brachials

almost smooth (called Florometra antarctica by liim at first) are not specifically distinct

from those \vith strong ornamentation of the brachials, intermediate forms having been

found. As for the relative wndth of the brachials, this depends to some extent on the

size of the specimen, the width tending to increase with absolute size. In the largest

t3'pe specimen of australis, with arms about 90 mm. long, the length from the IBri to

the second syzygy is 12.5 ram. and the \vidth at the first syzj-gy is 2.0 mm., just as in

the fourth specimen of mawsoni in table 9 above. However, in larger specimens

there is some divergence since none of the four specimens of mawsoni in the table which

have the length to the second syzygy 15 mm. or more have the width over 2.5 mm.,
whereas in the types of Solanometra antarctica where the length is 15 or 16 ram. tlie

width is 3.2 to 3.3 mra. Two large specimens from off Adelie Land naraed S. antarctica

by Mr. Clark have the length 17.5 to 19 ram. when the width is 3.0 to 3.2 mra. (see

table 12, p. 426), but I am inclined to think that these should have been referred rather

to F. 7nawsoni.

There are other points of resemblance between the types of australis and specimens

of mawsoni of comparable size. In the former the cirri have up to 30 segments accord-

ing to Carpenter (though all the cirri are now lost from the largest of the three). The
longest segments are about two and a half times their proximal widtiis, as in maivsoni

and there are well developed dorsal spines on the distal segments in both (see

fig. 18, p. 422). P] in the largest australis has about 38 segments and measures 14 mm.
55G-C22—6T 23
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in length (compare with the fourth specimen in table 9 above). Finally the shape

of the segments of the middle and distal pinnules is very similar in both, these being

mostly almost as broad as long and expanded towards their distal ends (fig. 18i,j).

As for possible differences between Solanometra antarctica and Florometra mawsoni,

following this comparison there appear to be only two. Firstly the centrodorsal is

relatively higher in most specimens of mawsoni, the height being normally from two-

thirds to three-quarters of the basal width, as opposed to just under two-thirds in the

largest type of avstralis as well as in the types of S. antarctica. Secondly there are

LXXV cirri in the largest amtralis (Carpenter's figure of L applying only to the smaller

specimens) as opposed to rareW more than LX in mawsoni of similar size. Neither of

these differences are of great significance and I am inclined to think that mawsoni is

congeneric with Solanometra antarctica. The two specimens which I have seen collected

by the Australasian Antarctic E.xpedition ofl' Adelie Land and named S. antarctica by

Mr. Clark seem to approach more closelj' to mawsoni considering their size, with rela-

tively narrower arms, longer but fewer cirri and relatively higher centrodorsals than in

the types of S. antarctica. A better range of specimens from the vicinity of Heard

Island, the type locaUty of antarctica, is needed to clarify this issue.

Genus HELIOMETRA A. H. Clark.

Asterias (part) Phipps, A voyage toward the North Pole, 1774, p. 284.

AUcto (part) [LeachI, Catalogue of the contents of the museum of the Royal College of Surgeons of

London, pt. 4, fasc. 1, 1830, p. 14, and following authors.

Comatula (part) J. MtJLLER, Monatsb. Preuss. Akad. Wiss., 1840, p. 5, and following authors.

Comatula (Aleclo) J. MOller, Abh. Preuss. Akad. Wiss. for 1847, 1849, p. 254.

Anledon (part) Loven, Ofvers. K. Vetensk Akad. Forhandl., 1866, No. 9, p. 224, and following authors.

Antedon (Comatula) W. B. Carpenter, Proc. Roy. Soc, vol. 18, 1870, p. 445.

Comatula (Antedon) P. II. Carpenter, Nature, vol. 15, 1877, p. 197.

Heliometra A. 11. Clark, Smithsonian Misc. Coll., vol. 50, 1907, pt. 3, p. 350 (type Alecto eschrichtii

J. Mailer, 1841); Bull. Mus. Comp. Zool., vol. 51, No. 8, 1908, p. 246; Proc. Biol. Soc. Washington,

vol. 21, 1908, p. 128 (reaches maximum size in northern part of the Sea of Japan), p. 136 (referred

to the Antedonidae) ; Amer. Nat., vol. 42, No. 500, 1908, p. 542 (characteristic of Polar-Pacific

area); No. 503, p. 720 (range; variation in size), p. 724 (color); Geogr. Journ., vol. 32, No. 6,

1908, p. 603 (occurs throughout the Polar-Pacific region), p. 604 (ecology); Proc. U.S. Nat.

Mus., vol. 34, 1908, p. 211 (referred to the Antedonidae, restricted), p. 212 (occurs in Japan),

p. 267 (relation to Promachocrinus); vol. 35, 1908, fig. 17, p. 119 (arm structure), p. 126 (relation

to Promachocrinus); vol. 36, 1909, p. 363 (closely alUed to Promachocrinus), p. 365 (side and

covering plates; mouth often more or less excentric); Vid. Medd. Naturh. Foren. K0benhavn,

1909, p. 122 (gregarious; 4 tons dredged at one time), p. 150 (Cominia decamcros presents a re-

markable superficial similarity to species of this genus), p. 190 (intersyzygial interval in this

genus remarkably true to species); Proc. Biol. Soc. Washington, vol. 22, 1909, p. 176 (referred

to the Ileliometrinae); vol. 24, 1911, p. 87 (compared with Cyclometra) ; Mem. AustraUan Mus.,

vol. 4, 1911, p. 727 (route followed by this genus to the Arctic; derived from Cyclometra) ; Crinoids

of the Indian Ocean, 1912, p. 26 (closely allied to Cyclometra) ; Internat. Rev. gesamt. Hydrobiol.

und Ilydrogr., vol. C, 1914, p. 5 (represents Cyclometra; range and its significance); Journ.

Washington Acad. Sci., vol. 5, 1915, No. 3, p. 81 (probable origin); Die Crinoiden der Antarktis,

1915, pp. 121-126 (origin; relationships), p. 132 (covering plates), p. 182 (range).

—

Derjugin,

Mem. Acad. Sci. St. Petersburg, vol. 34, No. 1, 1915, pp. 396, 397.—F. W. Clarke and Wheeler,
U.S. Geol. Surv., Prof. Paper 90-L, 1915, p. 195 (inorganic constituents of the skeleton).—A. H.

Clark, Journ Washington Acad. Sci., vol. 7, 1917, No. 5, p. 127 (referred to the HeHometrinae);

No. 16, p. 508 (in key; geographical and bathymetrical range).—F. W. Clarke and Wheeler,
U.S. Geol. Surv., Prof. Paper 102, 1917, p. 23 (inorganic constituents of the skeleton).

—

K. H.

Clark, Unstalked crinoids of the Siboga-'Exped., 1918, p. 240 (in key; range; includesonly glacialis).—
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MoRTENSEN, Vid. Medd. Nat. Foren. K0benhavn, vol. 72, 1920, p. 78 (discussion of elongate
marginal cirri).—F. W. Clarke and Wheeler, U.S. Geol. Surv. Prof. Paper 124, 1922, p. 20
(inorganic constituents of the skeleton).-—A. II. Clark, The Danish Ingotf-Kxped., vol. 4, No. 5,

Crinoidea, 1923, pp. 6, 42 (range), p. 52 (in key).

—

Gisl£n, Ark. Zool., vol. 15, No. 23, 1923,

pp. 8, 9; Zool. Bidrag Uppsala, vol 9, 1924, pp. 36, 39, 85, 92, 288.

—

Mortensen, Danmarks
Fauna, No. 27, 1924, p. 20, p. 21 (in key).

—

Djakonov, Trav. Soc. Nat. Leningrad, vol. 56, pt. 2,

1926, p. 107 (in key).

—

Derjugin, Proc. Congr. Zool. Anat. Histol., U.S.S.R., vol. 2, 1927, p.
268.

—

Mortensen, Handbook of the echinoderms of the British Isles, 1927, p. 26 (in key), p. 35
(diagnosis).

—

Koehler, Les dchinodermes des mers d'Europe, vol. 2, 1927, p. 116 (in key), p.
129 (diagnosis).

—

Gisl^n, Vid. Medd. Nat. Foren. K0benhavn, vol. 83, 1927, pp. 5, 50; Ark.
Zool., vol. 19, No. 32, 1928, p. 11.—A. H. Clark, Journ. Linn. Soc. (Zool.), vol. 3G, 1929, p.
660.

—

Djakonov, Les 6chinodermes des mers arctiques (in Russian), Leningrad, 1933, p. 22
(in key).

—

Gorbunow, Trans. Arctic Inst., Leningrad (in Russian), vol. 8, 1933, p. 41.

—

Tob-
TONESE, Natura, Milano, vol. 24, 1933, p. 163.—A. H. Clark, Explorations des mers de I'U.R.S.S.,

vol. 23, 1937, p. 218 (in key), p. 222 (in Russian), pp. 222, 224, 230 (English translation).—

Gisl^n, Kungl. Svenska Vet.-Akad. Handl., ser. 3, vol. 17, No. 2, 1938, p. 21.

—

Tortonese,
BoU. Mus. Zool. Univ. Torino, vol. 46, ser. 3, No. 82, 1938, p. 45 (brief diagnosis).

—

Schorygin
in Gaevskoy, Check list of the fauna and flora of the northern seas of the U.S.S.R. (in Russian),

1948, p. 470.

—

Djakonov, Bull. Pacific Inst. Fish. Oceanogr., Vladivostok, vol. 30, 1949, p. 13

(in key).

—

Gisl£n, Rep. Swedish Deep Sea Exped., vol. 2, Zool., No. 4, 1951, p. 55.

—

Hyman,
The invertebrates, vol. 4, Echinodermata, 1955, p. 97 (characteristic of arctic and northern

waters).

Helometra A. H. Clark, Explorations des mers de I'U.R.S.S., voL 23, 1937, p. 229.

Diagnosis.—A genus of Heliometrinae in which the brachials are about as long as

broad or longer and, like the elements of the division series, are without carinate proc-

esses or spinous borders; Pi is composed of 50 to 100 segments of which only the terminal,

if any, are longer than broad; P2 is similar in size to Pj (except in some very small speci-

mens) ; the middle and distal pinnule segments are not much longer than broad; and
there are five radials and ten arms.

Tyj)e species.—Alecto eschrichtii J. Mtiller, 1841 (a synonym of A. glaeialis Owen,
1833). [Note by A.M.C] In checking on the proper nomenclature of the type

species of this genus, I found that Mr. Clark was mistaken in thinking that Leach's

catalogue of the museum of the Royal College of Siu-geons, published in 1830, included

a description of the digestive system on page 14 with the locahties of the Dorothea and

Trent specimens. It was Owen in the catalogue of the physiological series in the same
museum, published in 1833, who included such a description under the heading of

Alecto glaeialis. Although this description was said to be of the digestive system of

"the genus Alecto" it was clearly derived from Leach's specimens which were those in

the museum of the Royal College of Surgeons. Strictly speaking, the anatomical

description would fit most comatulids, but under the rules of nomenclature similar

unprecise indications have been accepted as sufficient foundations for maintaining other

specific names. Alecto glaeialis can therefore be said to be valid, but with Owen as

author, not Leach, who simply noted that one "was a very fine and perfect specimen"

(a statement that cannot be construed La any way as a description) and gave two

localities for his material. Since 1908, when Mr. Clark unfortunately revived the name
glaeialis Leach in place of the well-founded eschrichtii Miiller, 1841, the majority of

people, headed by Mortensen and Grieg, have adopted the name TIeliometra glaeialis,

although in 1915 von Hofsten declared that glaeialis is a nomen nudum and reverted to

eschrichtii Miiller, followed by Gisl6n (1923 and 1924) and Koehler (1924 and 1927).

Accordingly in this monograph I am leaving Mr. Clark's terminology but am changing

the name of the author of glaeialis from Leach to Owen. Two specimens from the
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Dorothea which could be designated as syntypes (since they were probably received from

the Royal College of Surgeons) are in the British Museum collections.

Geographical range.—Arctic Seas and southward to the eastern shore of Hudson

Bay, Georges Bank off Cape Cod, Iceland, the Faroe Islands, northern Norway and

eastward along the coast of the USSR to Wrangel Island near the Bering Strait; also

from the Okhotsk Sea south of 55° N. southward to the Korean Straits.

Balhymetrical range.—¥vom 14 (?6)—1358 meters.

Thermal range.—Fvom -1.90° C. to +5.80° C.

KEY TO THE SUBSPECIES OF HEI.IOMETRA GLACI.\LIS

o'. Size up to 265 mm. arm length (Arctic Seas and south to Georges Bank off Cape Cod, the Faroe

Ishmds, northern Norway and northern Siberia; 14-1358 meters) glacialis glacialis (p. 342)

o*. Size up to 350 mm. arm length (Okhotsk Sea south of 55° N. to the Korean Straits; 1 17-783 meters)

.

glacialis maxima (p. 414)

HEUOMETRA GLACIALIS GLACIALIS (Owen)*

[See vol. 1, pt. 1, figs. 292-293 (p. 263), 393 (p. 307), 507 (p. 371), 511 (p. 373), pi. 1, fig. 526, pi. 4, fig.

545, pi. 5, fig. 557; pt. 2, figs. 233 (p. 193), 234, 239 (p. 197), 307 (p. 223), 345 (p. 229), 543-548

(p. 289), pi. 4, figs. 999-1000, pi. 34, fig. 1215, pi. 37, figs. 1226, 1231, pi. 45, fig. 1354]

Aslerias pcclinata (not of Linnaeus, 1758) Phipps, A voyage toward the North Pole, 1774, p. 284

(northern Spitzbergen) ; Voyage au pole boreal, fait en 1773, 1775, p. 200 (northern coast of

Spitzbergen).—ScoRESBT, An account of the Arctic regions, vol. 1, 1820, p. 551 (from Phipps).

—

Dewhurst, The natural history of the Order Cetacea, 1834, p. 284, Species V (from Phipps);

plate facing p. 282, lower right.

Alecto glacialis [Leach], Catalogue of the contents of the museum of the Royal College of Surgeons of

London, pt. 4, faso. I, 1830, p. 14, No. 85 A (nomen nudum, no description; H.M.S. Dorothea a,nd

localities to west of Spitzbergen; H.M.S. Trent).—[Owen], Catalogue of the physiological series

of comparative anatomy contained in the museum of the Royal College of Surgeons in London

vol. 1, 1833, p. 120, No. 435 A (short description of the digestive system).

—

[Anontmous], Penny

Encyclopedia, vol. 7, 1837, pp. 390, 391 (from Owen and Leach).—Walker, Journ. Dublin Soc,

vol. 3, 1860, p. 70 (Melville Bay, 80-95 and 140 fms.).

—

Knight, Natural History, or second

division of the English Encyclop., vol. 3, 1867, pp. 98, 100 (from the Penny Encyclopedia).

—

Walker, Echinodermata, Cirripedia and Actiniae collected during the voyage of the Fox, 1875,

p. 510 (Melville Bay, 80-95 and 140 fms.).—A. H. Clark, Proc. U.S. Nat. Mus., vol. 34, 1908,

p. 451 (status of the name).

Comatula eschrichlii J. MtJLLER, Monatsb. Preuss. Akad. Wiss., 1840, p. 5 (intersyzygial interval);

Arch. Naturg., 1840, band 1, p. 309 (cirri), p. 311 (intersyzygial interval).

—

Dujardin and Hupfi,

Histoire naturelle des zoophytes, fichinodfermes, 1862, p. 199 (synonymy; description; Greenland)

;

p. 208 (undoubtedly includes C. glacialis).—Quenstedt, Petrefactenkunde Deutschlands, vol. 4,

1876, Asteriden u. Encriniden, p. 165, pi. 96, fig. 16 (Greenland; position of first syzygy).—P. H.

Carpenter, Nature, vol. 15, 1877, p. 197 (centrodorsal).

—

Rodger, Proc. Roy. Soc. Edinburgh,

vol. 20, 1893, p. 159.

Alecto eschrichlii J. Mdller, Monatsb. Preuss. Akad. Wiss., 1841, p. 183 (description; Greenland);

Arch. Naturg., 1841, band 1, p. 142 (description; Greenland); L'Institut, Oct. 21, 1841, p. 357

(Greenland) ; Abh. Preuss. Akad. Wiss. for 1841, 1843, p. 192 (structure).

—

Philippi, Neues Jahrb.

Min., 1844, p. 541.

—

Stimpson, Synopsis of the marine invertebrate fauna of Grand Manan, 1853,

p. 12 (Greenland; specimen from Duck l.=^Uathromelra tenella).—LtJTKEX, Oversigt over Gr0n-

lands Echinodermata, 1857, p. 55 (Kaksimiut, 20 fms., mud; color; other records), p. 72 (Green-

land species), pp. 101, 107 (bathymetric range).—M. Sars, Oversigt af Norges Ecliinodcrmer,

1861, p. 2 (Greenland).—E. C. and A. Agassiz, Seaside studies in natural history, Boston, 1865

[also 1871], p. 121 (Greenland, about 150 fms.).—LtJTKEN, Vid. Medd. Nat. Foren. K0benha\Ti,

See also Addenda (p. 836) under 1962.
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1871, p. 307 (Spitzbergen).—NoRDENSKioLD, Goteborgs Handels Tidning, Oct. 24, 1870 (Kara
Sea).

—

[Noudenskiold], Nature, vol. 15, 1876, p. 125 (Kara Sea).

—

Greeff, Sitzungsber. Ges.
Nat. Marburg, No. 1, January 187G, p. 19 (anatomy).

—

Stuxbeho, Ofvers. K. VetenskAkad.
Forhandl., 1878, No. 3, p. 38 (details of localities in the Murman Sea; Greenland; Spitzbergen;

Nova Zembla).—P. H. Carpenter, Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 1879, p. 13 (compared
with Aledo alliceps).—A. H. Clark, Proc. U.S. Nat. Mus., vol. 43, 1912, p. 383 (of J. Mtiller,

1841 =HcUomclra glacialis).

Comatula (Alecto) eschrichlii J. MtJixER, Abh. Preuss. Akad. Wiss. for 1847, 1849, p. 254 (re-

vised description).

Aleclo, sp. LiJTKEN, Oversigt over Gr0nlands Echinodcrmata, 1857, p. 62, footnote (Spitzbergen;

Asterias pectinata of Phipps and Dewhurst.—Jarztnsky, Trud. S. Peterburg. Obsch. est. [Trans.

St. Petersburg Nat. Hist. Soc], vol. 1, pt. 2, 1870, p. 318 (Arctic seas and western part of the

Murman coast; Motka, Kola, Ura, Ara and Litza fjords).

—

Wagner, Die wirbellosen Thiere

des Weissen Meeres, 1885, p. 170 (from Jarzynsky).

Comatula, sp. Forbes, m Forbes and Godwin-Austen, Natural history of the European seas, 1859,

p. 47 (abundance at Spitzbergen), p. 290 (Arctic province).

—

von WnxEMOES-SuHM, Zeitschr.

wiss. Zool., vol. 25, 1875, p. xxxi (myzostomes).

—

van Lidth de Jeude, De Verslagen omtrent

den tocht met de Willem Barents naar en in de Ijszee, in den zomer van 1879, uitgegeven van
wege het Aardrijkskundig Genootschap, Bijblad No. 6, 1880 (Willem Barents, July 5 and 17,

1879; 100 and 127 fms.).—D' Urban, Ann. Mag. Nat. Hist., ser. 5, vol. 6, 1880, p. 271 (from

van Lidth de Jeude).

—

[Verrill], Report of the Commissioner, U.S. Coram. Fish and Fisher-

ies, for 1879, 1882, pp. 828, 829 (eastern part of Le Have Bank, 50 fms.; Banquereau, 250

fms.).—Rodger, Proc. Roy. Soc. Edinburgh, vol. 20, 1893, p. 159 (10 miles SW. of Cape Wild,

Davis Strait, 200 fms.; June 29, 1892).

Comatula glacialis Dujardin and Hup£, Histoire naturelle des zoophytes, EchinodSrmes, 1862,

p. 208 (polar seas; undoubtedly the same as C. eschrichlii).

Aniedon eschrichti Lo\'^N, Ofvers. K. VetenskAkad. Forhandl., 1866, No. 9, pp. 224, 230, figs, i-m

(structure).

—

Stuxberg, Bihang till k. Svensk. Akad. Handl., vol. 5, No. 22, 1880, p. 59 (Antedon-

A.strophylon association, Siberian polar sea).

—

Bell, Proc. Zool. Soc. London, 1882, p. 534 (specific

formula), pp. 650-652 (comparison with var. magellanica; remarks); fig. A, p. 651 (Po).

—

Stux-

berg, Vega Expeditionens vetenskapliga lakttagelser, vol. 1, 1882, p. 692, p. 702 (sta. 38), p.

704 (sta. 41), p. 705 (stas. 46, 47, 49), p. 706 (stas. 51, 53), p. 707 (sta. 62), p. 708 (stas. 67, 69,

70, 72), p. 742 (20-125 fms.), p. 759 (the Antedon-Astrophyton association; sta. 71), p. 760 (same;

35-40 fms.), p. 803 (stas. 38, 41, 46, 47, 49, 51, 53, 62); fig., p. 758.—P. H. Carpenter, Bull.

Mus. Comp. Zool., vol. 10, No. 4, 1882, p. 179 (ovaries compared with those of Holopus); Proc.

Zool. Soc. London for 1882, 1883, p. 737 (discussion of Bell's method of formulation, and corrected

formula); Quart. Journ. Micr. Sci., new ser., vol. 23, 1883, p. 610 (relations of the vascular sys-

tem).

—

Stuxberg, Die wissensch. Ergebnisse der Vega Exped., vol. 1, 1883, p. 554 (fig.).

—

P. H. Carpenter, Phil. Trans. Roy. Soc, vol. 174, 1884, p. 921 (description of a penta-

crinoid); Proc. Roy. Soc Edinburgh, vol. 12, 1884, p. 364 (Porcupine sta. 57, 1869; description

of 2 pentacrinoids), p. 367 (compared with Antedon. hyslrix [Poliometra prolixa]), p. 371 (sta. 57),

p. 374 (Triton sta. 4, 1882; characters of regenerating brachials), p. 376 (comparison with

quadrata).—von Graff, Proc. Roy. Soc. Edinburgh, vol. 12, 1884, p. 378 (host of Myzostoma

gigas); Challenger Reports, Zoology, vol. 10, pt. 27, 1884, pp. 14, 15, 18 (myzostomes), pp. 35,

49 (various localities).

—

Filhol, La vie au fond des mers, 1885, p. 213 (distribution).—P. H.

Carpenter, Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 1886, p. 475 (dimorphism of the cirri);

Bijdr. Dierkunde, vol. 13, 1886, p. 3 (in the Willem Barents collection), p. 4 (comparison with

[Florometra] magellanica), p. 5 (localities; characters of the specimens), p. 8 (comparison with

quadrata), p. 11 (localities), pi. 1, figs. 7-10; Quart. Journ. Micr. Sci., new ser., vol. 27, 1887,

p. 384 (sacculi); Bijdr. Dierkunde, vol. 14, 1887, p. 42 (locality; characters of the specimens),

p. 43 (comparison with quadrata), p. 48 (discussion of 2 pentacrinoids); Ann. Mag. Nat. Hist.,

ser. 5, vol. 19, 1887, pp. 39, 84 (morphology).

—

von Graff, Challenger Reports, Zoology, vol. 20,

pt. 61, 1887, pp. 2, 5 (myzostomes).—P. U. Carpenter, Challenger Reports, Zoology, vol. 26,

pt. 60, 1888, p. 138 (detailed description and comparisons; localities), pi. 1, figs. 8 a-d, pi. 24,

figs. 4-14; woodcut, p. 154, figs. 4, c, d.

—

Braun, Centralbl. Bakteriol. Parasitenk., vol. 3, 1888,

pp. 185, 186 (myzostomes).—Ganong, Bull. Nat. Hist. Soc. New Brunswick, No. 7, 1888, p. 29
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(oflf Nova Scotia), plate, fig. 1.

—

Rolleston and Jackson, Forms of animal life, 1888, p. 574.

—

Hamann, Jenaische Zeitschr., vol. 23, 1889, pp. 302, 347 ["247"] (anatomy) .-de Loriol, Pald-

ontologio francaise, ser. 1, Animaux invertdbrds, terrain jurassique, vol. 11, pt. 2, 1889, p. 622

(comparison with fossil species).

—

Perkier, Nouv. Arch. Mus. Ilist. nat., Paris, ser. 3, vol. 1,

1889, p. 238 (anatomy).—P. H. Carpenter, Journ. Linn. Soc. (Zool.), vol. 24, 1891, p. 53 (com-

parison with quadrata), p. 68, footnote (occurs on both sides of the Atlantic).

—

Hartlaub,

Nova Acta Acad. German., vol. 58, No. 1, 1891, p. 88 (tapering of the genital pinnules compared

with the same in [Tropiometra] afro), p. 113 (in the Gottingen Mus.).

—

Danielssen, Den Norske

Nordhavsexpedition, 1876-78, vol. 5, 1892, pp. 18, 23 (V^ringen stas. 223, 336, 343, 359, 370,

374; Advent Bay, Spitzbergen).

—

Bell, Catalogue of the British echinoderms in the British

Museum, 1893, p. 53 (synonymy; description; distribution; records), p. 175 (range).

—

Pfeffer, Zool. Jahrb., Syst. Ontog., vol. 8, 1894, p. 108 (near Whales Point, east Spitzbergen,

15 fms.).

—

Hartlaub, Bull. Mus. Comp. Zool., vol. 27, No. 4, 1895, p. 130 (southernmost point

of distribution), p. 137 (geographical and bathymetrical distribution), pp. 140, 141 (comparison

with rhomboidea [Floromelra magellanica])

.

—Ohlin, Bull. Geograph. Club Philadelphia, vol. 1,

No. 5, 1895, p. 204 (Murchison Sound, 25 fms.; myzostomes).

—

Drtgalski, Gronland Expedi-

tion, 1891-93, vol. 2, 1897, pp. 235, 243 (Greenland).

—

Prince of Monaco, Compt. Rend.

Acad. Sci., vol. 128, No. 4, 1899, p. 214 (head of a fjord in Spitzbergen, 102 meters; 80° N.,

430 meters).

—

Ludwig, Hamburger Magalhaensische Sammelreise, Crinoiden, 1899, p. 5 (feature

of the Arctic fauna).

—

Ortmann, Amer. Nat., vol. 33, No. 391, July 1899, p. 588 (bearing on

bipolarity).

—

Schaudinn, Verhandl. Deutsch. Zool. Ges., 1899, p. 236 (east Spitzbergen).^

Hartlaub, Wiss. Meeresunters., neue Folge, vol. 4, Abth. Helgoland, Heft 2, 1900, p. 177

(abundance near Spitzbergen), p. 182 (appears to be absent in the vicinity of Bear I.), p. 187

{Olga sta. 26).

—

Doderlein, Wiss. Meeresunters., neue Folge, vol. 4, Abth. Helgoland, Heft 2,

1900, p. 196 (listed), p. 228 {Olga stas. 26, 28).

—

Richard, R&ultats des campagnes scientifiques

accomplies sur son yacht par Albert 1", Prince souverain de Monaco, fasc. 34, 1900, p. 78

(Sassen Bay, Spitzbergen, 102 meters).

—

Koehler, Bull. Soc. Zool. France, vol. 26, 1901, p. 103

{Princesse-Alice localities).

—

Kolthoff, TUl Spetsbergen och nordostra Gronland ^r 1900, 1901,

Natur och Djurlifsskildringar, pp. 79, 206 {Frilhiof localities).

—

Rankin, Proc. Acad. Nat. Sci.

Philadelphia, February 1901, p. 179 (Princeton Arctic Exped., 1899, stas. 26, 27, 29, 39, 40, 49,

51).—Springer, Mem. Mus. Comp. Zool., vol. 25, No. 1, 1901, p. 88 (both sides of the Atlantic).—

Whiteaves, Catalogue of the marine invertebrates of eastern Canada, 1901, p. 43 (records off

Nova Scotia).

—

Micuailovskij, Ann. Mus. Zool. Acad. Sci. St. Petersburg, vol. 7, for 1902, 1903,

p. 499 (Russian expeditions to Spitzbergen stas. 23 [23], 1899; 29 [57], 1899; 3 [63], 1900; 2 [72],

3 [73], 14 [84], 16 [86], 18 [88], 1901), p. 534 (other records).-Mortensen, Medd. Gr0nland,
vol. 29, 1903, p. 65 (east Greenland; Forsblad Fjord, 90-50 fms.; off Henry Land, about 20 fms.;

Turner Sound, 120 fms.; Cape Tobin, 57 fms.; barentsi shown to be a synonym), pp. 66-68 (side-

and covering-plates described in detail), pi. 1, figs. 4-6.

—

Grieg, Bergens Mus. Aarb. for 1904,

No. 5, p. 3 (collected by the Michael Sars; range similar to that of Gorgonocephalus agassizii

l=arcticus]), p. 5 (sta. 99, 1902; associates; other localities), p. 6 (replaced by Leplometra phalan-

gium in the warmer basins of the Atlantic and Mediterranean), p. 7 (local abundance), pp. 13-20
{Michael Sars stas. 10, 25, 26, 29, 62, 1900; 83, 84, 87, 1901; 34, 37, 74, 75, 99, 1902; characters

of the specimens and detailed discussion), p. 18 (Komagfjord; 0xfjord; Bergsfjord, Loppen;
Gaasefjord, 89° W.), p. 19 (pentacrinoid from sta. 74, 1902, described), p. 20 (Sars' larva of

Halhrometra tenella [sarsii] is this species), p. 23 (measurements), p. 28 (intersyzygial interval),

p. 34 (pinnules), pp. 38, 39 (station data).—Schmidt, Skr. Komm. Havunders0g., No. 1, October
1904, p. 19 {Thor sta. 52, 1903).—Michailovskij, Ann. Mus. Zool. Acad. Sci. St. Petersburg,
voL 9, for 1904, 1905, p. 175 {Jermak [Yermak] stas. 486, 58, 65, 71, 80, 88).-Doderlein, Fauna
Arctica, vol. 4, Lief. 2, 1905, p. 397 (synonyms; summary of previous records; Helgoland stas. 3,

6, 9, 10, 13, 24, 25, 32, 33, 34, 36, 37, 38, 49). p. 398 (detailed discussion; comparisons), p. 403
(distribution; geographic, bathymetric and thermal ranges; relation to Antarctic forms).—
Minckert, Arch. Naturg., Jahrg. 71, vol. 1, Heft 1, 1905, p. 177 (syzygies; regeneration); figs.

A-C, p. 190 (cirri).-Reichensperger, Bull. Mus. Comp. Zool., vol. 46, No. 10, 1905, p. 187
(anatomy); Zeitschr. wiss. Zool., vol. 80, 1905, p. 40 (anatomy).—Michailovskij, in Derjugin,
Trav. Soc. Nat. St. Petersburg, Zool., Physiol., vol. 37, livr. 4, No. 18, 1906, p. 150 {Orca stas.

2, 38, 42, 44, 52).—Grieg, Nyt Mag. Naturvidensk., vol. 45, Hefte 2, 1907, p. 132 (listed),

p. 133 {Delgica sta. 32), p. 135 {Belgica sta. 45); Report of the second Norwegian Arctic Expe-
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dition in the From, 189&-1902, No. 13, 1907, pp. 1, 5 (localities in Jones and Smith Sounds).

—

Kauschewskij, Mem. Acad. Sci. St. Petersburg, ser. 8, vol. 18, No. 4, 1907, p. 11 {Zarya stas. 48,

49, 50, 53).—MoBius, Asthetik der Tierwelt, 1908, fig. 190, p. 122.—Grieo, Inv«rtebr& du
fond, in Duo d'Orleans Croisifere ocOanographie i bord de la Belgicn, 1905, 1909, p. 54 (Belgica

stas. 32, 38, 45); Report of the second Norwegian Arctic Expedition in the Fram, 1898-1902,
No. 20, 1909, p. 44 (Ilavnfjord and Gaasefjord).

—

Aweri.vzbw, Internat. Rev. gesarat. Ilydrobiol.

und Hydrogr., vol. 2, Ilcft 3, August 1909, p. 383 (Kola Fjord; stony-sandy bottom, 20-80+
meters).

—

Koehler, Resultats des campagnes scientifiques accomplies sur son yacht par Albert
1"', Prince souverain de Monaco, fasc. 34, 1909, p. 266 {Princesse-Alice stas. 976, 997, 1012,

1898; 1070, 1899; 2632, 1907.—Grieg, Due d'Orleans, Campagne Arctique de 1907, 1910, p. 2
(stas. 37, 110, 146, 147, 153).—Kirk, Proc. U. S. Nat. Mus., vol. 41, 1911, p. 77 (comparison

of centrodorsal and arm bases with thaso of fossil crinoids).

—

A[ppell0ff], in Murray and Iljort,

The depths of the Ocean, 1912, p. 517 (local abundance), p. 519 (slope of the deep basin off the

Norwegian coast; cold area), p. 526 (cold area of the Norwegian Sea at very considerable depths;

18 meters at Spitzbergen), p. 529 (characteristic arctic form, p. 533, footnote 2 (arctic).

—

ScHEURiNG, Wiss. Meeresunters. Helgoland, vol. 13, pt. 2, No. 26, 1922, pp. 139, 141, 142, 143,

151 {Poseidon stas. 2, 3, 24, 25, 31, 61; notes).

—

Derjugin, Trans. Inst. Sci. E.xplor. North,

Moscow, No. 19, 1924. p. 74 (locality).

—

Gorbunow, Trans. Arctic Inst., Leningrad (in Russian),

vol. 8, 1933, pp. 10, 76 (identity).

—

Pycraft, The Illustrated London News, vol. 196, No. 5263,

March 2, 1940, p. 266, fig. 4 (from A. E. Nordenskiold, 1881, vol. 1).

Anledon (Comatula) eschrichii W. B. Carpenter, Proc. Roy. Soc., vol. 18, 1870, p. 445 (cold area,

Faroe channel; abundant).

Alecto sarsii (not of Diiben and Koren, 1844) Jarztnskt, Trud. S. Petersburg. Obsch. est. [Trans.

St. Petersburg Nat. Hist. Soc], vol. 1, pt. 2, 1870, p. 318 (Arctic seas and western part of the

Murman coast).

—

Wagner, Die wirbellosen Thiere des Weissen Meeres, 1885, p. 170 (from

Jarzynsky).

Antedon escrichtii Wtville Thomson, Proc. Roy. Soc. Edinburgh, vol. 7, 1872, p. 764 (Porcupine,

1869-70; abundant off Greenland; cold area of the Faroe channel; a single pentacrinoid); The
depths of the sea, 1873, p. 124 (Porcupine; cold area; Greenland and Labrador), p. 171 (absent

from warm area); The Atlantic, vol. 1, 1878, p. 356 (Challenger sta. 48).

Antedon celticus (not of Barrett), Wtville Thomson, The depths of the sea, 1873, pp. 76, 124 (off

Stornaway; cold area, moderate water, Faroe channel).

—

von Mabenzeller, Denkschr. Akad.

Wiss. Wien, vol. 35, 1878, pp. 359, 380 (lat. 74°45.8' N., long. 51°42' E.; 236 meters).—

Stuxberg, Feffo-Expeditionens vetenskapliga Arbeten, vol. 5, 1886, p. 161 (von Marenzeller's

record).

Antedon eschrichtii LtJTKEN, Revised catalogue of the Annelida and other, not Entozoic, worms of

Greenland, 1875, p. 178 (myzostomes) ; Revised catalogue of the Echinodermata of Greenland,

1875, p. 185 (Greenland).—W. B. Carpenter, Proc. Roy. Soc, vol. 24, 1876, p. 451 (nervous

system).—R. Greefp, Sitz. Ges. Nat. Marburg, No. 1, January 1876, p. 19 (anatomy).

—

Lange,

Morphol. Jahrb., vol. 2, 1876, p. 282 (anatomy).—Ltjd wig, Nachr. Gcs. Gottingen, Feb. 23, 1876,

No. 5, pp. 105, 108 (anatomy); June 28, 1876, No. 13, p. 353 (anatomy). No. 23, p. 676 (com-

parison with Rhizocrinus).—P. H. Carpenter, Journ. Anat. Physiol., vol. 11, 1876, pp. 88,

footnote, 89, 578 (anatomy); fig. 1, p. 580; Journ. Linn. Soc. (Zool.), vol. 13, 1877, p. 454 (anat-

omy) ; in Duncan and Sladen, Ann. Mag. Nat. Hist., ser. 4, vol. 20, No. 120, December 1877,

p. 451 (listed), p. 468 (Discovery Bay, 25 fms., hard bottom), p. 409 (distribution).— .\orman,

in Jeffreys, Proc. Roy. Soc, vol. 25, 1877, p. 208 (off Hare I., 175 fras.; Valorous).—Ludwio,

Zeitschr. wiss. Zool., vol. 28, 1877, p. 255 (anatomy); vol. 29, 1878, p. 52 (anatomical comparison

with Rhizocrinus).—N.^res, Narrative of a voyage to the Polar Sea, vol. 1, 1878, p. 84 (Franklin

Pierce Bay).—P. H. Carpenter, Quart. Journ. Micr. Sci., new ser., vol. 18, 1878, p. 361 (basals;

rosette); in Nares, Narrative of a voyage to the Polar Sea, vol. 1, 1878, pp. 262, 280, 281 (Dis-

covery Bay, 25 fms., hard bottom) ; Proc. Roy. Soc, vol. 28, 1879, p. 386 (in Challenger collection);

Trans. Linn. Soc. (Zool.) ser. 2, vol. 2, 1879, p. 29 (listed as an Antedon), p. 34 (structure), pi. 4,

figs. 9-11.

—

Ludwio, Morphologische Studien an Echinodermcn, vol. 1, 1879, pp. 1, 7 (anat-

omy).—Sladen, in d'Urban, Ann. Mag. Nat. Hist., ser. 5, vol. 6, Xo. 34, October 1880, p. 261

(71°23' N., 49°3S' E., 67 fms.; Willem Barents).—V. H. Carpenter, Quart. Journ. Geol. Soc,

vol. 36, 1880, p. 42 (muscle plates of radials), p. 47 (possesses certain characters found in

A. paradoxa), p. 553; Pop. Sci. Rev., vol. 4, No. 15, 1880, pi. 5, fig. 2 (cross section through the
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pinnule of a sexually mature 9), fig. 3 (centrodorsal) ;—Quart. Journ. Micr. Sci., new ser., vol.

21, 1881, p. 181 (anatomy); Zool. Anz., vol. 4, 1881, p. 521 (long ovaries); BuU. Mus. Comp.

Zool., vol. 9, Xo. 4, I88I, p. 151 [p. 1 of separate] (this and A. rosacea [=bifida] the only species

the range of variation of which it has hitherto been possible to study in a satisfactory manner).

—

Sladen, in Duncan and Sladen, Memoir on the Echinodermata of the Arctic Sea to the west

of Greenland, 1881, p. 73 (synonymy; Franklin Pierce Bay), pi. 6, figs. 1-4.

—

Nordenskiold,

Voyage of the Vega, vol. 1, 1881, p. 324 (Spitzbergen), p. [325] (e.xcellent figure).—Bell, Proc.

Zool. Soc. London, 1882, p. 533 (listed).—P. H. Carpenter, Quart. Journ. Geol. Soc, 1882,

p. 42.

—

Hoffman, Niederliind. Arch. Zool., Suppl.-Bd. 1, Lief. 3, 1882, p. 1 {Wiilem Barents

stas. 1, 2, 10, 1878; 6, 10, 1879).

—

[Verrill], Report of the Commissioner, U.S. Comm. Fish

and Fisheries, for 1879, 1882, pp. 802, 80G (50 miles E. of East Light, Sable I., 280 fms.; 10 miles

SE. of Little Hope Light, N.S., 35-60 fms.); Amer. Journ. Sci., ser. 3, vol. 23, 1882, p. 247

(common on the Banks olT Nova Scotia, especially common off Cape Sable).

—

Claus, Traitd de

zoologie, vol. 4, 1884, p. 412 (general account).—W. B. Carpenter, Proc. Roy. Soc, vol. 37,

1884, p. 72 (obliteration of ambulacral groove on oral pinnules).

—

Fischer, Die Osterreich.

Polarstation Jan Meyen, vol. 3, 1886, Echinod., p. 3 (Jan Mayen, 140-300 meters, in enormous

numbers).

—

Levinsen, Dijmphna-Togtets zoologisk-botauiske. Udbytte, 188G, p. 30 (Kara

Sea, 44-100 fms.; detailed description of the specimens, and of pentacrinoids; notice of a 9-armed

specimen), pi. 35, fig. 7 (abnormal arm pair); fig. 8 (pentacrinoid).—A. M. Marshall, Studies

from the biological laboratory of Owens College, vol. 1, 1886, p. 295 (nerves).

—

Perrier, Nouv.

Arch. Mus. Hist. Nat. Paris, ser. 2, vol. 9, 1886, p. 98 (anatomy) ; M^moire sur I'organisation

et le developpement de la comatule de la M6diterran6e, 1886, p. 50 (cf genital rachis), p. 69

(Ludwig's observations), p. 84 (brachial anatomy), p. 96 (spongy organ)..

—

Stuxberg, Vega

Expeditionens vetenskapliga Arbeten, vol. 5, 1886, p. 162 (stas. 32, 41, 46, 47, 49, 51, 53, 62).—
VON Graff, Challenger Reports, Zoology, vol. 20, pt. 61, 1887, p. 5 (myzostomes) .—Ruijs,

Bijdr. Dierkundc, vol. 14, 1887, p. 18 {Varna sta. 25), p. 19 (sta. 35), p. 20 (stas. 37, 41), p. 21

(stas. 45, 48, 50), p. 22 (stas. 51, 56), p. 25 (sta. 74), p. 26 (sta. 82; pentacrinoid), p. 31 (stas.

18, 25, 26, 35, 37, 38, 41, 45, 48, 50, 51, 56, 74, 82).—Ganong, Bull. Nat. Hist. Soc. New Bruns-

wick, No. 7, 1888, p. 18 (Le Have Bank), plate, fig. 1.—Th. Holm, Medd. Gr0nland, vol. 8,

1889, p. 158 (Fylla; Davis Strait, 100 and 256 fms., sand and stones), p. 171 (collected by the

Fylla, 1884).—Honeyman, Proc. Trans. Nova Scotia Inst. Nat. Sci., vol. 7, 1889, p. 264 (Le

Have Bank, 75 fms.; Challenger)

.

—Hamann, Jenaische Zeitschr., vol. 23, neue Folge 16, 1889,

pp. 234, 297, 302 (anatomy).—J. E. V. Boas, Lehrb. Zool, 1890, fig. 72, p. 137 (pentacrinoid).—

Cu^NOT, Arch. Biol., vol. 11, 1891, p. 315 (morphology).

—

Klinckowstrom, Bihang till K.

Svensk. Akad. Handl., vol. 17, Afd. 2, No. 3, 1892, p. 89 (Lofolen stas. 3, 5), p. 90 (same),

p. 91 (sta. 10).

—

Seeliger, Zool. Jahrb., Anat. Ontog., vol. 6, 1892, pp. 370-371 (anatomical

comparison with Antedon).—Pehribr, Traite de zoologie, 1893, p. 830.

—

Rodger, Proc. Roy.
Soc. Edinburgh, vol. 20, 1893, p. 160 (3 miles off Coutt's Inlet, Davis Strait, 130 fms., muddy
bottom, July 30, 1892; abundant; several pentacrinoids).

—

Pfepfer, Zool. Jahrb., Syst. Ontog.,

vol. 8, November 1894, p. 108 (Kukenthal's stas. 8-11; sandy-stone bottom, 15 fms.), p. Ill

(stas. 8-11; data), p. 122 (range).—Ohlin, Biol. Centralbl., vol. 15, No. 5, 1895, p. 171 (Murehi-
son Sound, 25 fms., abundant; Inglefield Gulf and Murchison Sound, up to 60 fms.).

—

Koehler,
BuU. Soc. Zool. France, vol. 26, 1901, p. 103 {Princesse-Alice stas. 976, 997, 1012, 1898; 1070,

1899).—Andersson, Wiss. Ergebn. schwed. Sudpolar-Exped. 1901-1903, vol. 5, Lief. 1, 1905,

p. 2 (pentacrinoid from the Frithiof expedition)

.

—Breitfuss, Wiss.-praktische Murman-Exped.,
Bericht uber die Tatigkeit pro 1903, 1906, p. 39 (Audrey Pervozvanny sta. 890 [240]), p. 91
(sta. 847 [199]).—Sparck, Medd. Gr0nland, vol. 100, No. 1, 1933, p. 31 (E. Greenland).

Comatula (Anledon) eschrichtti P. 11. Carpenter, Nature, vol. 15, 1877, p. 197 (centrodorsal).

Antedon ccllica (not of Barrett) Sladen, in Duncan and Sladen, Ann. Mag. Nat. Hist., ser. 4, vol. 20,

1877, pp. 451, 469 (Grinnel Land; northern Eiirope).

—

Ludwig, Zeitschr. wiss. Zool., vol. 28, 1877,

p. 255 (anatomy).—d'Urban, Ann. Mag. Nat. Hist., ser. 5, vol. 6, 1880, p. 271.—Sladen, in
Duncan and Sladen, Memoir on the Echinodermata of the Arctic sea to the west of Greenland,
1881, p. 75 (Discovery Bay, 25 fms., hard bottom; Franklin Pierce Bay), pi. 6, figs. 5, 6.—P. H.
Carpenter, Zool. Anz., vol. 4, 1881, p. 521 (identity; misapplication of the name; Davis Strait,

410 fms.; S. of Halifax, 51 fms.).—Bell, Proc. Zool. Soc. London, 1882, p. 533 (listed), p. 534
(specific formula).—Verrill, Amer. Journ. Sci. ser. 3, vol. 23, 1882, p. 247 (not known from the
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American coast).—P. II. Carpenter, Rep. British Assoc, for 1881, 1882, p. 672 (identity; mis-

application of tlie name); Proc. Zool. Soc. London for 1882, 1883, p. 746 (listed); Phil. Trans.

Roy. Soc, 1884, p. 921, footnote (of Marenzeller and of Duncan and S\aden= quadrala).

Comatula eschrichti ScHLiJTER, Zeitschr. Deutsch. geol. Ges., vol. 30, pt. 1, 1878, p. 31.

Aniedon eschrichtii var. acadiae Verrill,, Preliminary check-list of the marine invertebrata of the

Atlantic coast, from Cape Cod to the Gulf of St. Lawrence, 1879, p. 15 (listed; nomen nudum),
Aniedon G. O. Sars, Report of the Commissioner, U.S. Comm. Fish and Fisheries for 1877, 1879,

p. 684 (occurrence);* Report of the Commissioner, U.S. Comm. Fish and Fisheries for 1878, 1880,

p. 278 {[V^ringen sta. 370]).**

—

Noudenskiold, Voyage of the Vega, vol. 1, 1881, p. 324 (near

Taimur I.).—Giglioli, in Giglioli and Issel, Pelages, Genoa, 1884, p. 151 (from Wyvillo Thom-
son).

—

Honeyman, Proc. Trans. Nova Scotia Inst. Nat. Sci., vol. 7, 1889, p. 253 (Lc Have Bank,

75 fms., Challenger), p. 265 (Anglo-American [Brest] cable).

—

Rodger, Proc. Roy. Soc. Edinburgh,

vol. 20, 1893, p. 162 (off Cape Raper, Davis Strait, 60 fms., sand and small stones; with pentacri-

noids).

—

Hartlaub, Wiss. Meeresunters., neue Folge, vol. 4, Abth. Helgoland, Heft 2, 1900, p. 190,

(Olga stas. 39, 40, 41, 44), p. 192 (stas. 56, 57).—Knipovitsch, Bull. Acad. Sci. St. Petersburg,

ser. 5, vol. 12, No. 5, May 1900, pp. 452, 458 (Murman coast); Ann. Mus. Zool. Acad. Sci. St.

Petersburg, vol. 6, 1901, p. v (Jermak [ Verraafc] sta. 41), p. vii (sta. 486), p. viii (sta. 58), p. xi

(sta. 65), p. xii (sta. 71), p. xiii (stas. 76, 77), p. xiv (stas. 80, 82), p. xv (stas. 85, 86), p. xvi

(sta. 88).

—

Breitposs, Wissensch.-praktische Murman-Exped., Bericht uber die Tatigkeit pro

1903, 1906, p. 91 (Audrey Pervozvanny sta. 847 [199]).

—

Dbrjugin, Trav. Soc. Nat. St. Peters-

burg, Zool., Physiol., vol. 37, livT. 4, No. 18, 1905, p. 94 (Kola Fjord, 100 sagens); vol. 42, li\T. 1,

Nos. 1-2, January-February 1911, p. 42 (Alexander Kovalevski sta. 70, June 3, 1909; Kola Fjord;

adults and pentacrinoids), p. 46 (sta. 124), p. 48 (stas. 144-150), p. 51 (sta. 191), p. 52 (stas. 205,

206), p. 53 (sta. 217), p. 54 (sta. 235), p. 55 (sta. 243).

Aniedon eschriclii W. B. Carpenter, Proc. Roy. Soc, vol. 37, 1884, p. 72 (obliteration of the ambu-
lacral grooves in the distal portion of the arms and pinnules).

Aniedon quadrala P. H. Carpenter, Proc Roy. Soc. Edinburgh, vol. 12, 1884, p. 365 (pentacrinoid,

possibly of this species, described), p. 375 (synonymy; characters; localities); Phil. Trans. Roy.

Soc, 1884, p. 921 (description of a larva obtained by the Porcupine probably referable to

this species; this the same as celtica of Marenzeller and of Duncan and Sladen, but not of Bar-

rett).—VON Graff, Challenger Reports, Zoology, vol. 10, pt. 27, 1884, pp. 14, 15, 18, 35 (myzos-

tomes).— P. H. Carpenter, Trans. Linn. Soc (Zool.), ser. 2, vol. 2, 1886, p. 475 (dimorphism of

the cirri); Bijdr. Dierkunde, vol. 13, 1886, p. 3 (in the Willem Barents collection), p. 7 (localities;

characters of the specimens and discussion of the species), pi. 1, fig. 6.

—

Fischer, Die Osterreich.

Polarstation Jan Mayen, vol. 3, 1886, Echinod., p. 3 (Jan Mayen, 180-400 meters).

—

Perrier,

Nouv. Arch. Mus. Hist. Nat. Paris, ser. 2, vol. 9, 1886, p. 150; Memoire sur I'organisation et le

developpement de la comatule de la M6diterran('^e, 1886, p. 102 (anatomy).—voN Graff, Chal-

lenger Reports, Zoology, pt. 61, 1887, p. 5 (myzostomes).—P. II. Carpenter, Bijdr. Dierkunde,

vol. 14, 1887, p. 42 (detailed description and comparison with related species; summary of local-

ities), plate, fig. 1; Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 149 (synonymy; detailed

description and discussion; localities), pi. 26, figs. 1-3, pi. 27, figs. 1-13, woodcut, p. 154, fig. 4,

A, B.—Ganong, Bull. Nat. Hist. Soc New Brunswick, No. 7, 1888, p. 18 (suggested by P. H.

Carpenter as the correct determination of Stimpson's eschrichtii from Grand Manan), p. 30.

—

P. H. Carpenter, Journ. Linn. Soc (Zool.), vol. 24, 1891, p. 55 (distinct from eschricltii; detailed

discussion), p. 68, footnote (occurs on both sides of the Atlantic).

—

Danielssen, Den Norske

Nordhavsexpedition, 1876-78, vol. 5, 1892, p. 23 (Vfiringen sta. 48).

—

Hartlaub, Bull. Mus.

Comp. Zool., vol. 27, No. 4, 1895, p. 137 (geographical and bathymetrieal distribution).

—

Rankin,

Proc. Acad. Nat. Sci. Philadelphia, February 1901, p. 180 (Princeton Arctic Expedition, 1899,

staa. 39, 40; discussion).

—

Springer, Mem. Mus. Comp. Zool., vol. 25, No. 1, 1901, p. 88 (wide

distribution).

—

Whiteaves, Catalogue of the marine invertebrates of eastern Canada, 1901,

p. 44 (Challenger sta. 48).

—

Michailovskij, Ann. Mus. Zool. Acad. Sci. St. Petersburg, vol. 7,

1903, p. 500 (Russian expeditions to Spitzbergen stas. 28, 1899 [56] and 6, 1901 [76]; char-

acters), p. 534 (localities).—Grieg, Bcrgens Mus. Aarb. for 1903, No. 5, 1904, pp. 3, 14 (= esch-

* Translated by Prof. R. B. Anderson of the University of Wisconsin from a series of letters to the

"Dagbladet."
** Translated from Professor Sars' report on the North Atlantic Expedition of 1876.
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richlii).—Michailovskij, Ann. Mus. Zool. Acad. Sci. St. Petersburg, vol. 9, 1905, p. 175

{Jermak stas. 41, 85).—Derjugin, Trav. Soc. Nat. St. Petersburg, Zool., Physiol., vol.37, livr.

4, 1906, p. 150 (localities in Kola Fjord).

—

IIam.\nn, Uronn's Klassen und Ordnungen des Tier-

Reichs, vol. 2, Abt. 3, 1907, p. 1579 (listed).—Mobius, Aesthetik der Tier Welt, 1908, p. 122,

fig. 190 (pentacrinoid, after Levinsen).

—

Derjogin, Trav. Soc. Nat. St. Petersburg, Zool.,

Physiol., vol. 42, livr. 1, Xos. 1-2, Jan.-Feb., 1911, p. 60 (Kola Fjord, 1909).—Gorbcnow,

Trans. Arctic Institute, Leningrad (in Russian), vol. 8, 1933, pp. 10, 76 (identity).

Antedon denlata (not of Say, 1825) P. H. Carpenter, Bijdr. Dierkunde, vol. 13, 1886, p. 9 OVUlem
Barents ?ta. 6, 1881); [ms] (Stockholm Mus.; Vega, west of Taimyr; fide Gislen, 1923).

Antedon barentsi P. H. Carpenter, Bijdr. Dierkunde, vol. 13, 1886, p. 9 (near Vard0; detailed de-

scription), pi. 1, figs. 1-5; Challenger Reports, Zoology, vol. 26, pt. 60, 1888, pp. 56, 136, 137,

138, 156, 368, 376.—Hartlaub, Bull. Mus. Comp. Zool., vol. 27, No. 4, 1895, p. 137 (geographical

and bathymetrical distribution).—Mortensbn, Medd. Gr0nland, vol. 29, 1903, p. 67 (synonym

of eschrichli).—Grieg, Bergens Mus. Aarbog. for 1903, No. 5, 1904, p. 3 {=eschrichti).—Doder-
lein, Fauna Arctica, vol. 4, Lief. 2, 1905, pp. 398, 399 (synonym of eschrichli; detailed

discussion).

Species allied to Antedon eschrichli P. II. Carpenter, Quart. Journ. Micr. Sci., new ser., vol. 27, 1887,

p. 384 (sacculi confined to the sides of the ambulacra).

Antedon eschrischlii Ruus, Bijdr. Dierkunde, vol. 14, 1887, p. 17 (Varna sta. 18).

Antedon eschrichtli Ruus, Bijdr. Dierkunde, vol. 14, 1887, p. 18 {Varna sta. 26).

Antedon echrichlii Ruus, Bijdr. Dierkunde, vol. 14, 1887, p. 20 {Varna sta. 38).

Antedon, sp. P. II. Carpenter, Bijdr. Dierkunde, vol. 14, 1887, pp. 47-49 (pentacrinoids from 71°04'

N., 64°05' E.), plate, figs. 4, 5.

Antedon eschriciti Parkes, Manchester Microsc. Soc. Trans, for 1890, 1891, p. 44.

Antedon eschrichli var. quadrata Doderlein, Fauna Arctica, vol. 4, Lief. 2, 1905, p. 398 (synonymy
summary of previous records; detailed discussion), p. 403 (distribution; relation to antarctic

forms).

—

Kalischewskij, Mem. Acad. Sci. St. Petersburg, vol. 18, No. 4, 1907, p. 12 (Russian

Polar Exped. 1900-1903 stas. 44, 46, 50, 53).

Anledon escrichti Grieg, Nyt Mag. Naturvidensk., vol. 45, Hefte 2, 1907, p. 135 {Belgica sta. 38).

Antedon arctica A. H. Clark, Proc. U. S. Nat. Mus., vol. 33, 1907, p. 82 (Camp Clay, Cape Sabine

[wrongly given as in Alaska]; description).

—

von Hofsten, Kungl. Svenska Vet.-Akad. Handl.,

vol. 54, 1915, p. 258 (possibly a Pacific-Arctic species).

Heliomelra eschrichtii A. H. Clark, Smithsonian Misc. Coll., vol. 50, 1907, pt. 3, p. 351 (listed);

Bull. Mus. Comp. Zool., vol. 51, No. 8, 1908, p. 233 (compared with H.juvenalis), p. 239 (hyper-

trophied marginal cirri); Proc. Biol. Soc. Washington, vol. 21, 1908, p. 152 (varies most along

the southern limit of its range) ; Proc. U. S. Nat. Mus., vol. 34, 1908, p. 275 (comparison of post-

radial series with that in the family Pentametrocrinidae).

—

von Hofsten, Kungl. Svenska Vet.-

Akad. Ilandl., vol. 54, 1915, p. 9 {glacialis Leach a nomen nudum; stas. 43, 13, 21, 94, 102, 106, 116,

120, 122, 125, 82, 87, 46, 47, 96; detailed discussion of distribution, with previous records), p. 215
(typical pan-Arctic species), pp. 217, 218, p. 248 (pan-Arctic; eurytherm), p. 250 (circumpolar),

pp. 251, 264, 266.—Gisl£n, Ark. Zool., vol. 15, No. 23, 1923, p. 8 {Frilhiof stas. 21, 25; Vega,

west of Taimyr; Spitzbergen; description of young), p. 17 (Varna pentacrinoids from the Kara
Sea).

—

Tortonesb, Natura, Milano, vol. 24, 1933, p. 163 (depth range).

Heliomelra juvenalis A. H. Clark, Smithsonian Misc. Coll., vol. 50, 1907, pt. 3, p. 351 (listed; nomen
nudum); Bull. Mus. Comp. Zool., vol. 51, No. 8, 1908, p. 239 (off Cape Raper, Davis Strait,

60 fms. ; detailed description); pi. 1, fig. 5.

Heliomelra quadrala A. H. Clark, Smithsonian Misc. Coll., vol. 50, 1907, pt. 3, p. 351 (listed); Amer.
Nat., vol. 42, 1908, No. 500, p. 542 (represented in Okhotsk and Japan seas by H. brachymera).—
Mortensen, Z)on»nar/:-E.xpedition til Gr0nlands NE. kyst, vol. 5, No. 4, Medd. Gr0nland, vol.

45, 1910, p. 250 (pentacrinoid from Spitzbergen at Uppsala possibly this species; stem charac-
ters).—Vanet, Bull. Mus. Hist. Nat., Paris, vol. 20, No. 1, 1914, p. 26 (Pourquoi-Past sta.

72).—Djakonov, Trav. Soc. Nat. Leningrad, vol. 56, pt. 2, 1926, p. 107 (in key).—Gorbunow,
Trans. Arctic Inst., Leningrad (in Russian), vol. 2, 1932, pp. 119, 123, 124, 135 (station 19), p.

136 (station 22), p. 138 (stations 43, 44), p. 139 (station 45); vol. 7, 1933, p. 61 (station 30), p.

67 (station 1); vol. 8, 1933, p. 39 (distribution), p. 62 {Sedow station 25, data), p. 66 (Sedow
station 58, data), p. 67 {Sedow station 60, data), p. 68 {Sedow station 65, data), p. 70 {Lomonossow
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station 69, data), p. 71 (Lomonossow station 71, data), p. 73 (Lomonosaow station 81, data), p.

74 {Lomonossow station 83, data).

Ileliometra glacialis A. H. Clark, Amer. Nat., vol. 42, 1908, No. 500, p. 542 (with H. quadrala, and
the two corresponding species in tiie Pacific, this forms a distinct subdivision of the Polar-Pacifio

fauna); No. 503, p. 719 (range; variation in size); Geogr. Journ., vol. 32, No. 6, 1908, p. 604

(distribution; variation in size; ecology); Vid. Medd. Nat. Foren. K0benhavn, 1909, p. 132

(side and covering plates), p. 188 (includes eschrichiii J. MiiUer; one specimen without locality).

—

MoHTENSEN, Banmarfc-Expeditiou til Gr0nlands NE. kyst, vol. 5, No. 4, Medd. Gr0nland,

vol. 45, 1910, p. 240 (obtained by the Danmark expedition), p. 241 (synonymy; Danmark sta. 63,

99), pp. 249, 250 (detailed description of two pentacrinoids from Spitzbergen), pi. 10, fig. 1

(pentacrinoid) .—A. H. Clark, Notes Leyden Mus., vol. 33, 1911, p. 192 (Greenland); Bull. Mus.

Hist. Nat., Paris, No. 4, 1911, p. 257 (Greenland [labeled Aledo glacialis]; Davis Strait; ?locality);

Mem. AustraUan Mus., vol. 4, 1911, p. 708 (an.atomy has been studied); Smithsonian Misc. Coll.,

vol. 60, 1912, No. 10, p. 32 (Greenland; east Spitzbergen); Proc. U.S. Nat. Mus., vol.43, 1912, p.

383 (=Alecto eschrichiii J. Miiller, 1841), p. 405 (Kara Sea; E. Spitzbergen; Bell Sound, W.
Spitzbergen; Romer and Schaudinn stas., 3, 6, 9, 10, 13, 24, 25, 32, 33, 34, 36, 37, 38, 49; Greenland;

quadrala a synonym; description of very young specimens), p. 407 (young compared with the

young of Hathromclra prolixa); Crinoids of the Indian Ocean, 1912, p. 30 {=Comalula [Aleclo]

eschrichiii J. Miiller, 1849).—Vaney, Bull. Mus. Hist. Nat., Paris, vol. 19, No. 2, for 1912, 1913, p.

31 (collected by Dr. Charcot at Jan Mayen), p. 33 (details of the locality).—A. 11. Clark, Smith-

sonian Misc. Coll., vol. 61, 1913, No. 15, p. 58 (published references to, and list of, specimens in the

B.IM.).—MoRTENSEN, Medd. Gr0nland, vol. 23, 2dcn Afdeling, 1914, p. 371 (summary of localities

in Greenland).—Vanet, Bull. Mus. Hist. Nat., Paris, vol. 20, No. 1, 1914, p. 26 {Pourquoi-Past

stas. 72, 79, 80).—A. H. Clark, Journ. Washington Acad. Sci., vol. 5, 1915, No. 3, p. 80 (arctic;

apparently derived from the crinoid fauna of the Bay of Bengal), p. 81 (arctic; bathymetrical range)

;

Die Crinoiden der Antarktis, 1915, pp. 120-125 (detailed discussion of systematic and structural

relationships), p. 133 (covering-plates), p. 189 (range and its significance; origin).

—

Derjuoin,

Mem. Acad. Sci. St. Petersburg, vol. 34, No. 1, 1915, p. 397 (stations in the Kara Sea), p. 398.

—

Grieg, Arch. Mathe. Nat., vol. 34, Hefte 2, 1916, No. 10, p. 9 (Michael Sars stas. 7, 55, 62, 63,

1914).—Hartmeter, Mitt. zool. Mus. Berlin, vol. 8, 1916, Heft 2, p. 236 (Spitzbergen).—

Stephensen, Medd. Gr0nland, vol. 53, 1917, p. 310 (Rink stas. in Brede Fjord), pp. 326, 328,

332, 336, 340, 350, 370.—Osbdrn, BuU. Amer. Mus. Nat. Hist., vol. 41, 1919, p. 606 (host of

Loxosomella anledonis; Etah, Fouike Fjord, Greenland).

—

Moetensen, Vid. Medd. Nat.

Foren. K0benhavn, vol. 72, 1920, p. 73, footnote (host of Loxosomella anledonis).—\. H. Clark,

Smithsonian Misc. Coll., vol. 72, 1920, No. 7, pi. 15, fig. 55 (larva) ; Contr. Canadian Biol.,

Results of the Hudson Bay Exped., 1920, III, Echinoderms, 1922, p. 23 (Richmond Gulf,

Hudson's Bay, about 15 fms.); The Danish //!so//-Exped., vol. 4, No. 5, Crinoidea, 1923, p. 6

(localities), p. 42 (range); fig. 1, p. 7 (young).—Mohtensen, Danmarks Fauna, No. 27, 1924,

p. 20 (Anledon eschrichli a synonym).

—

Derjugin, Trans. Inst. Sci. Explor. North, Moscow,

No. 19, 1924, p. 36 (station 10), p. 68 (in table).—Grieg, Bergens Mus. Aarb. 1923-24, No. 9,

1925, p. 24 (Blaafjeld stas. 3, 43, 51, 52; Tovik stas. 88, 91).—Schorygin, Ber. Wiss. Meeresinst.

Moscow (in Russian), vol. 1, pt. 8, 1925, p. 3 (listed), p. 5 (Barents Sea station 10, 3 specimens;

station 12, 1 specimen), p. 6 (Barents Sea station 16b, 11 specimens; station 17b, 2 specimens;

station 20, 1 specimen), p. 7 (Barents Sea station 88, 1 specimen; station 91, 1 specimen; station 92,

3 specimens), p. 8 (Barents Sea station 94, 2 specimens; station 95, 3 specimens; station 97, 6

specimens; station 98, 16 specimens; station 99, 10 specimens; station 100, 1 specimen; station 101,

7 specimens), p. 9 (Barents Sea station 103, 1 specimen), p. 11 (Kara Sea station 27, 2 specimens;

station 29, 3 specimens; station 30, 17 specimens), p. 21 (stations 10, 12, 15, 16b, 17b, 20, 27,

29, 30, 88, 91, 92, 94, 95, 97, 98, 99, 100, 171 [misprint for 101], 103; notes), pp. 22, 23 (occurrence

in the Barents and Kara Seas), p. 25 (occurrence on the submarine plateau of Nova Zcinblya);

Ber. Wiss. Meeresinst. Moscow, vol. 2, pt. 1, 1926, p. 11, pp. 32, 33 Gisted), p. 53 (in German

summary, listed).—Djakonov, Trav. Soc. Nat. Leningrad, vol. 56, pt. 2, 1926, p. 107 (in key;

distribution).—Gbieo, Bergens Mus. Aarb for 1926, No. 5, 1927, p. 5 (in stomach of cod), p. 8

(in stomach of haddock), p. 24 (Tovik and Armauer Hansen stations).

—

Tanasijcuk, Compt.

Rend. Acad. Sci. U.S.S.R., Leningrad, No. 21, 1927, p. 362 (station 11), p. 363.—Mortensen,

Handbook of the echinoderms of the British Isles, 1927, p. 36 (diagnosis; habits; parasites;
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range); fig. 21, p. 30; fig. 22, p. 37 (pentacrinoid; from Levinsen).

—

Schorygin, Ber. Wiss.

Meeresiiist. Moscow, vol. 3, pt. 4, 1928, pp. 23, 24 (detailed account of occurrence in the Barents

Sea, geographically and according to depth, temperature, and salinity; in Russian), p. 122

(absent from the southeastern and southwestern part of the Barents Sea), table facing p. 128

(range in depth, temperature, and salinity).

—

Derjuoin, E.xplorations des mers de 1' U.R.S.S.,

Nos. 7-8, 1928, p. 261 (earlier records in the White Sea area; absent from White Sea basin),

p. 357 (absent from basin).

—

Gbieg, Rep. Sci. Res. Norwegian E.xped. Xovaya Zemlya, 1921,

vol. 2, No. 26, 1928, pp. 19, 20 (station; distribution); The Norwegian North Polar Expedition

with the Maud, 1918-1925, Medd. Zool. Mus. Oslo, vol. 13, 1928, p. 3 (in table), p. 4 (Maud
stations; distribution).

—

Remt, Ann. Sci. Nat., Zool., ser. 10, vol. 11, 1928, pp. 238, 239 (Pourquoi

Pasf station), fig. 1 (tip of ovigcrous pinnule).

—

Liebebkind, Zoology of the Faroes, pt. 60,

Echinoderma, 1929, p. 1 (Faroes; notes).

—

Monro in Pycraft, Standard natural history, London,

1931, chapter 7, pp. 100, 101.—Grieg, Bergens Mus. Aarb. for 1931, No. 3, 1932, p. 3 (Kirkholmen

stations).

—

Mobtensen, Medd. Gr0nland, vol. 79, No. 2, 1932, p. 5 (stations; notes), p. 50

(range).

—

Robertson, Rapp. Conseil Explor. Mer, Copenhagen, vol. 81, 1932, p. 132 (.S(. Rose

station; Arctic).

—

Gobbunow, Trans. Arctic Inst. Leningrad (in Russian), vol. 2, 1932, pp. 99,

101, 123; vol. 7, 1933, p. 61 (between Mack Harbor and Inostrantzew Bay), p. 65 (off the

entrance to ICrestowaja Bay); vol. 8, 1933, p. 10 (listed), p. 11 {Jermak stations 80, 85; Malygin

station 10b; collections of 1929, 1930, and 1931 stations 25, 44, 46, 48, 50, 58, 59, 60, 61, 62, 63,

65, 67, 69, 71, 77, 79, 82, 83, notes), p. 36 (stations 25, 44, 48, 60, 64, 77, 79, 81, 83), p. 39 (dis-

tribution), p. 47 (distribution), pp. 49, 50, p. 62 {Sedow stations 25, 44, 46, data), p. 63 (Sedow

station 48, data), p. 64 {Sedow station 50, data), p. 65 (Sedow station 56, data), p. 66 {Sedoxo

stations 58, 59, data), p. 67 (Sedow stations 60, 62, data), p. 68 (Sedow station 64, data), p. 69

(Sedow station 67, data), p. 72 (Lomonossow station 77, data), p. 73 (Lomonossow stations 79,

81, data), p. 74 (Z/omonossou; stations 82, 83, data), p. 76 (Jermak station 80, data), p. 78 (Malygin

station 16b, data).

—

Djakonov, Les 6chinodermes des mers arctiques (in Russian), Leningrad,

1933, p. 22 (in liey), p. 23 (general account; range); fig. 9, p. 23; figs. 10a, 11, p. 24.—Grieg,
Medd. Norges Svalb. Ishavs-Undersoek., Oslo, No. 26, 1935, p. 9 (listed).

—

Heding, Medd.
Gr0nland, vol. 104, No. 15, 1935, p. 3 (listed), pp. 5, 6 (East Greenland), p. 9 (localities).—

Thorson, Medd. Gr0nland, vol. 100, No. 6, 1936, pp. 22, 24.—Heding, Medd. Gr0nland, vol. 108,

No. 1, 1936, p. 4 (listed), p. 5 (listed), p. 7 (localities).—A. H. Clark, Journ. Washington Acad.

Sci., vol. 26, No. 7, 1936, p. 296 (Captain Bartlett stations); Explorations des mers de I'U.S.S.R.,

vol. 23, 1937, p. 219 (range), p. 222 (in Ru.ssian), pp. 225, 230 (English translation); Journ.

Biol. Board Canada, vol. 3, 1937, p. 352 (localities in Hudson Bay); Sci. Rep. Australasian

Antarctic Exped., 1911-1914, ser. C, vol. 8, pt. 4, 1937, p. 6 (distribution, in comparison of

Arctic and Antarctic faunas).

—

Tortonese, Boll. Mus. Zool. Univ. Torino, vol. 46, ser. 3, No. 82,

1938, p. 5 (listed), p. 45 (synonymy; size; color; bathymetrical range).—A. H. Clark, Proc.

U.S. Nat. Mus., vol. 89, 1940, p. 432 (Greenland stations).—A. H. Clark and Locklet, Journ.

Washington Acad. Sci., vol. 32, No. 8, 1942, p. 251 (northwest Greenland).

—

Djakoxov, Journ.

General Biol. Moscow, vol. 6, 1945, p. 127 (abundance), p. 128 (larger size of N. Pacific than
Atlantic specimens), p. 133 (in list of endemic, low Arctic species; var. maxima in Okhotsk and
Japan Seas), p. 150.

—

Schorygin in Gaevskoy, Check list of the fauna and flora of the northern

seas of the U.S.S.R., 1948, p. 470 (notes; distribution).—Cu^not in Grass6, Traits de zoologie,

vol. 11, 1948, p. 71.—EixARssoN, The zoology of Iceland, vol. 4, pt. 70, 1948, p. 5 (localities);

p. 46 (member of Arctic littoral-sublittoral fauna), p. 47 (map of distribution around Iceland),

pp. 58, 61 (distribution).

—

Tortonese, Bull. Inst. Oc6anogr. Monaco, No. 956, 1949, p. 4 (bathy-
metrical range).—Zenkevich, The seas of the U.S.S.R. and their fauna, Moscow, 1951, fig. 195,

No. 24.—Djakonov in Fauna and Flora of the Chukotsk Sea (in Russian), 1952, p. 300.—
Vinogradov, Mem. Scars Found. Mar. Res., vol. 2, 1953, p. 270 (bromine content of skeleton).—
Forest, Beautfe du fond des mors, Paris, (Larousse), 1955, pi. 32b.—IIyman, The invertebrates,

vol. 4, Echinodcrmata, 1955, p. 113 (northern distribution), p. 114 (geographical size variation).—
Grainger, Journ. Fish. Res. Board Canada, vol. 12, 1955, p. 900 (distribution; Calanus
stations).

—

Tortonese, Ann. Mus. Civ. Stor. Nat. Gcnova, vol. 68, 1956, p. 182 (loeahty).—
Blacker, Fish. Invest. (Min. Agric), London, ser. 2, vol. 20, No. 10, 1957, pp. 16-18 (geo-

graphical, temperature and depth ranges in Bear Id. area); fig. 7, p. 10; pp. 30, 33, 37, 45 (com-
parison with Poliometra) ; fig. 26, p. 44.
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Heliomelra {Antcdon) quadrata Derjugin, Mem. Acad. Sci. St. Petersburg, vol. 34, No. 1, 1915, p.
396-398 (localities in the Kola Gulf).

Heliomelra eschrichli Koehler, Los fichinodermes des mers d'Europe, vol. 1, 1924, p. 60 (depth
range).

—

Gisl^n, Zool. Bidrag Uppsala, vol. 9, 1924, p. 11 (forked pinnule), p. 28, footnote 1,

p. 41 (measurements), pp. 42, 44, 46, 47, 51, 54, 61, 73, 74, 82, 194, 214, 215, 223, 275, 278, 283,
285, 286, 288; fig. 5, p. 13 (forked pinnule) ; figs. 15-17, p. 48; figs. 21-24, p. 50; figs. 41-44, p. 58;
fig. 87, p. 81; fig. 113, p. 93; figs. 184-186, p. 98; fig. 341, p. 281; fig. 355, p. 292.—Koehleb'
Les ^chinodermes des mers d'Europe, vol. 2, 1927, p. 129 (description; range), pi. 11, figs. 2,

10, pi. 17, fig. 15.

—

Morten-sen^ and Lieberkind, Die Tierwelt der Nord-und Ostsee, vol. 12,

1928, p. viii. 86 (relation to copepods).-

—

Ekman, Tiergeographie des Meeres, 1935, p. 251.
Heliomelra esehrichli Gisl^n, Zool. Bidrag Uppsala, vol. 9, 1924, p. 53.

Anledon (Heliomelra) eschrichli Gisl£n, Zool. Bidrag Uppsala, vol. 9, 1924, p. 287.

Anledon eischrichli Messj.^tzew, Internat. Rev. gesamt. Hydrobiol. und Hydrogr., vol. 12 1925
p. 397 (Persey station. White Sea).

Heliomelra glacialis typica Gorbunow, Trans. Arctic Inst., Leningrad (in Russian), vol. 2, 1932,

p. 118; vol. 7, 1933, p. 42 (Russian Harbor, stations I, 1; Neupokojew Bay, station 14), p. 50
(same), p. 55 (Zarnilza station 14), p. 67 (station 1); vol. 8, 1933, pp. 10, 11, 35 (stations 25,

46, 50, 58, 59, 62, 67, 69, 77, 79, 82; Jermak and Malygin), p. 55.

Heliomelra glacialis f. typica Gorbunow, Trans. Arctic Inst., Leningrad (in Russian), vol. 2, 1932,

p. 131.

Heliomelra glacialis var. quadrata Gorbunow, Trans. Arctic Inst., Leningrad (in Russian), vol. 2
1932, pp. 95, 99, 100 (stations 43, 44, 45, 19, 17, 22), pp. 101, 135 (station 17).—Djakonov, Les
^chinodermes des mers arctiques, Leningrad (in Russian), 1933, p. 22 (in key), p. 24 (characters;

range); fig. lOB, p. 24.

Heliomelra glacialis f. quadrata Gorbunow, Trans. Arctic Inst., Leningrad (in Russian), vol. 7, 1933,

p. 42 (station), p. 50; vol. 8, 1933, pp. 10, 11, 36 (Jermak stations), p. 55.

Heliomelra, sp. (juv.) Gorbunow, Trans. Arctic Inst., Leningrad (in Russian), vol. 8, 1933, p. 39
(distribution)

.

? Anledon sp. Thorson, Medd. Gr0nland, vol. 100, No. 2, 1933, pp. 26, 30, 38, 40, 58, 59 (East Green-
land stations).

Anledon eschrichtei Kolosvary, Folia zool. hydrobiol. Riga, vol. 9, 1936, p. 83 (in Hungarian National
Museum).

Diagnostic features.—The range of H. glacialis does not, so far as we know, overlap

the range of any other species of this subfamily. In the northwest Pacific region,

however, it may possibly be found to approach, or even to overlap, the range of some
species of Florometra, from which it may be at once distinguished by the absence of

spines on the distal edges of the brachials and on the borders of the ossicles of the

di\Tsion scries and arm bases, by the absence of a rudimentary terminal comb on the

outer portion of the pro.ximal pinnules, and by the position of the syzygies of which
the third is between the fourteenth and fifteenth brachials and the distal occur at

intervals of typically 4 muscular articulations.

This species has frequently been confused with Poliometra prolixa, which has a

similar geographical range, and with the species of Hathrometra, which in the Atlantic

overlap the southern border of its habitat.

Heliomelra glacialis is bright yellow in color, sometimes tinged with purple, while

the species of Poliometra and of Hathrometra are grayish green to dull graj-ish white.

The ccntrodorsal in Poliometra and in Hathrometra is conical, about as high as

broad, while in Heliometra it is flattened hemispherical and al\va3-s broader than

high; and in both these genera Pi is greatly elongated, from 2 to 3 times as long as

P2, and composed of segments, all of which except the basal are greatly elongated

with spinous distal ends.
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Description.—The centrodorsal is large, up to 9.25 mm. broad at the base and about

7 mm. hi<Th, hemispherical with the dorsal pole flattened and sometimes more or less

excavated and the surface elsewhere covered with closely crowded cirrus sockets

which show no regular arrangement.

The cirri are LXXX-C, 40-60 (usually 45-55), the longest marginal from 55 mm.

to 91 mm. long (usually between CO and 70 mm.) and rather stout. The first four

segments are very short, the following increasing in length to about the ninth or even to

the thirteenth, which are from one third to one half again as long as broad, and then

gradually decreasing so that those in the distal third of the cirri are somewhat broader

than long. The short distal segments are slightly compressed laterally with a more

or less sharpened median dorsal edge and their dorsal profile distally diverges slightly

from the ventral, which is parallel with the longitudinal axis, so that the median portion

of the dorsal end of each is higher than the base of the next succeeding, causing the

dorsal profde of the distal portion of the cirrus as a whole to appear more or less

distinctly serrate.

In any one specimen only relatively few of the cirri are of this type, the majority

being shorter with fewer segments, regularly decreasing in length and in the number

of the component segments from the margin of the centrodorsal to the region immedi-

ately about the dorsal pole.

The distal dorsal border of the radials is even with the edge of the centrodorsal

throughout most of their width, but the distal corners are visible in the interradial

angles. The IBrj are very short, the median portion in lateral view being concealed by

the rounded posterior projection of the axillary, and their sides are almost or quite in

contact witli those of their neighbors basally, diverging distally. The IBrj (axillaries)

are typically rhombic with the proximal angle more or less rounded and the distal

angle acute and about as long as broad. However, they vary considerably in shape

from rhombic to triangular, according to the extent of their posterior projection into

the IBr,; they may be somewhat longer than broad, but in most cases their width is

equal to or slightly greater than the length, more than half of which is on the distal

side of the line joining the lateral angles.

The 10 arms reach a length of from 240 to 265 mm. and are composed of more than

300 brachials. The first brachial is very short, twice as long outwardly as inwardly,

deeply incised in the median line by a rounded posterior projection from the second,

which is much larger and irregidarly quadrate. The third and foiu-th brachials form

together the first syzygial pair which is from half again to almost t\vice as broad as

long. The follo^ving brachials are wedge-shaped, about twice as broad as the median

length, after the second syzygial pair quickly becoming triangular, usually broader

than long, sometimes about as long as broad, and distally wedge-shaped again and

gradually elongate.

On the articulations between the earlier wedge-shaped brachials at the base of the

arms, the region immediately adjacent to the ends of the apposed fulcral ridges is pro-

duced into a series of more or less prominent pointed tubercles, which alternate in

position, giving the arm bases a singularly rugged appearance.

Syzygies occur between brachials 3+4, 9+ 10, 14+15 and distally at intervals of

3 or 4 (most commonly 4) muscular articulations. When the first syzygy is about

4 nmi. wide the length from the proximal edge of the IBr, to the second sjzjgy is 18
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to 20 mm. This corresponds to an arm length of 150 to 200 mm. When the length
to the second syzj^gy is about 15 mm., the width at the first syzygy is 2.8 to 3.0 mm.

In young individuals the borders of the elements of the IBr series and of the first

two brachials are conspicuously spinous, and these ossicles also bear a low rounded
spinous median carination. But after an arm length of usually from 80 to 100 mm.
has been reached, these characters disappear and the borders and tlie dorsal surface

of these segments, like those of all the succeeding brachials, become quite smooth.

Pi is from 30 to 34 mm. long, and is composed of 75 to 82 short segments, of which
the proximal eight to ten are much broader than long and more or less carinate on the
distal side, and the remainder are usually about as long as broad. In the short proximal
segmeiits the distal and proximal borders of adjacent segments diverge from the median
point of contact at an acute angle on either side so that the corners of the segments
appear to be cut away, this feature becoming less conspicuous on the shorter distal

segments. In the small terminal segments of the outer third of the pinnule the distal

border of the segments is more or less produced into a rounded or blunted point so that

the distal dorsal profile is more or less sharply serrate. The pinnule as a whole tapers

rather rapidly, though evenly, in the proximal half, and becomes very delicate and
flexible in the terminal third. P2 closely resembles Pj. It is from 30 to 40 mm. in length,

usually slightly longer than P,, though commonly of the same length, and is composed
of a slightly lesser number of segments. The carination of the proximal segments, the

cutting away of their angles, and the serrate distal profile in the outer portion of the

pinnule are usually very slightly less marked than in P,; but examples of either of these

are not definitely recognizable. P3 is from 28 to 40 mm. long, but usuallj'- shorter than

Pi and P2, composed of about 50 segments which are relatively longer than those of the

preceding pinnules with their characteristic features much less marked. Pj and P5 are

about as long as P3, or very slightly shorter, reaching as a maxmium from 30 to 35 mm.
in length, composed of the same number of segments which are, however, of a more
generalized type. P9 is much shorter, about 16 mm. in length, composed of much fewer,

about 28, segments, and P7 is 12 mm. long with the same number of segments. From
this point onward the pinnules slowly increase in length so that the distal pinnules are

30 mm. long and composed of about 40 segments of which the first is short and more or

less crescentic, the second much longer and trapezoidal, diminishing in \vidth distally,

and the follov^nng are slender, mostly about twice as long as broad, becoming somewhat
longer in the terminal third, but shorter again at the tip. The last sLx or seven segments
bear on their dorsal side numerous spines, sometimes more or less hooklike, and the

terminal has two or three groups of large hooks.

The very considerable variation in the development of the perisomic plating along

the sides of the ambulacral grooves has already been described (Part 2, p. 268).

In some specimens the first two segments of the middle and distal pinnules bear

carinate processes, causing them to appear abruptly larger than those succeeding.

In young individuals, with an arm length up to about 80 mm. or even 100 mm.,
the lower segments of the proximal pinnules are very finely, but conspicuously, spinous.

It is seldom that examples of this species are found so large and so well-developed

as those just described, which are typical of the species in its most perfected form.

Color (in alcohol).—Dark brown, brick red, or light reddish or 3-ello\vish brown to

gray or white, sometimes washed with violet in examples from Labrador. Small speci-
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inoiis from the Kola Fjord liavc the arms narrowly and regularly banded with more or

less deep brown.

Characters of individual specimens.—Challenger station 48: According to P. H.

Carpenter the numerous examples from this station are by no means so large and well

developed as individuals which he has examined from higher latitudes, and notably those

obtained in the Barents Sea by the Dutch Arctic expeditions. The arm length of these

specimens does not exceed about 200 mm. and there are not more than 200 brachials.

The cirri and the lower pinnules are also fewer jointed and shorter in proportion, while

the arm bases are much less tubercular than in the more northern forms. Beyond the

third syzygy the brachials are very distinctly triangular, but they are considerably

wider than long, and this disproportion increases in the middle and outer parts of the

arms so that the successive pinnules are very closely set, and it is only quite at the

extremities of the arms that the brachials become at all quadrate.

Jones and Smith Sounds: The cirri in the larger specimens are up to 65 mm. in

length and are composed of 51 segments. The diameter of the calyx reaches 32 mm.
The relative length of the lower pinnules is very variable. In one individual the pro-

portion between the Po and P3 on three of the arms varies between 1:0.78 and 1:1.19;

in another it varies between 1 :0.66 and 1 : 0.85; and in a third between 1 : 0.72 and 1 :0.92

on four of the arms. The calcareous plates in the perisome of the genital pinnules are

relatively more feeblj' developed than in specimens from the North Atlantic, and are

much more perforated and looser in structure. They also vary very considerably in

form and in relative development. In young individuals they are less developed than

in older ones, and whereas in the latter they form a continuous series in the former they

are separated.

Willcm Barents station 17, 1881: The cirri are 60 mm. long, composed of 50 seg-

ments, of which the 20 following the few short basal ones are longer than wide, though

in gradually diminishing proportion. The radials are invisible, and but little can be

seen of the IBri. The axillaries are diamond-shaped, about as long as broad, more

than half of the length being on the distal side of the line joining the lateral angles.

The tubercular ornamentation of the arm bases is strongly developed. The arms are

250 mm. long, composed of more than 300 brachials which are distinctly broader than

long and triangular tliroughout until quite near the ends of the arms when they be-

come quadrate, but never longer than broad. Pi is about 30 mm. long; P2 and P3 are

from 35 to 40 mm. long, Pj being rather the longer, while P4 falls to from 30 to 35 mm.
The pinnules of the first four pairs have broad lower segments which are somewhat
longer along the ventral than along the dorsal edge which is slightly sharpened and not

in contact with those of adjacent segments. For the first 15 or 20 segments these pin-

nules taper rather rapidly, afterwards remaining tolerably slender and uniform until

near their ends, and the segments retain indications of the sharpened dorsal edge

which is produced in the later ones into a bluntlj^ angular process giving the end of the

pinnule a somewhat serrate appearance. After P3 the length diminishes considerably,

Pe barely reaching 20 mm. The basal segments of the pmnules then become longer as

well as broad, so as to support the large gonads, and the later ones are markedly longer

than broad. The pinnules also taper more slowly and agam increase in length, those

in the middle of the arm reaching 30 mm., after which they diminish again. The
dorsal surface of tliese middle and outer pinnules is nearly- smooth.
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Wille7n Barents station IS, 1881: A specimen nearly- as large as that from sta. 17

was obtained here. The disk is 25 mm. across. The axillarics are not so mucii dia-

mond-shaped as triangular with a posterior projection in the middle of the base forming
the proxmial angle, which is a good deal blunter than in that from sta. 17, its hmbs
beuig more horizontal so that a still larger proportion of the plate lies in front of the

Table 10.

—

Details of some specimens of Heliometra glacialis glacialis
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line joining its lateral angles, and more of the IBr, is visible. Similarly the second

brachial projects backward less strongly uito tlie first, and the arm bases as a whole are

less tubercular.

Willfm Barents station 21, 18S1: In the 10 specimens obtained here some of the

axillaries are distinctly triangular, while others are as distinctly diamond-shaped, and

there is more or less variation in form between the five axillaries of each individual.

A similar indefiniteness prevails in the relative proportions of the lower pinnules, for

both P3 and P, may be much smaller than Po, and more nearly equal than they are in

the two large specimens from Stas. 17 and 18, while the basal segments of these lower

pinnules have their distal ends considerably raised above the pro.ximal ends of the

following segments.

Witlem Barents station 21, 1880: The 9 specimens obtained here are somewhat

less mature than those dredged in 1881, and the arm bases are less tubercular, with

relatively longer segments. Portions of the radials are visible in the angles of the

calyx, as well as the whole of the trapezoidal IBri, which are much raised in the center

and deeply incised to receive the strong posterior process from the middle of the base

of the axillary.

Jan Mayen, 140-300 meters: In small specimens with arms from 40 to 60 ram.

long the cirri have 20 to 28 segments. At the ends of the arms the two basal pinnule,

segments which, in the fully grown are flattened and larger than those following, in the

young appear rounded.

Jan Mayen, 150 meters, Pourquoi Pas? station 2041: Remy (1928) comments that

Mortensen's figiu-e (Medd. Gr0nl., 1900) of the tip of an ovigerous pinnule is inexact,

showing the terminal segment as too long, the division between the last two segments

probably having been omitted. Remy found that both specimens from Jan Mayen
and the Challenger specimens examined by him have the last segment of the ovigerous

piimulcs almost twice as short as the preceding segment and with the fonn of a hook

terminated by a few strong spines.

A number of specimens of arm length less than 100 mm. have been recorded with

some development of ornamentation on the proximal ossicles. Eight specimens from

Seydisfjord, Iceland, have the arms between 45 and 70 mm. in length; the smaller

have the elements of the division series and the first two brachials spinous but the

larger ones are almost entirely smooth. In one from Ingolf station 15, with arms only

26 mm. long, these same ossicles bear long spines on their borders. Other such speci-

mens include one from Camp Clay, Cape Sabine, with cirri 1,3 mm. long, another from

Tasiusak Fjord with arms 65 mm. long and others from the Kara Sea with arms 30 to

50 mm. long. Some specimens show a trace of median carination, at least on the

division series, notabl}^ from Alexander Kovalevsky station 70, with arms 80 mm. long,

station 58 witii arms 40 mm. long, and station 56 with arms 30 mm. long.

Differences in the proportions of the pro.ximal pinnules of different arms of the

same individual have been observed. One from Yermak station 28, with arms 00 mm.
long has on four different arms Pj 14.5 mm., 14 mm., 13 mm., and 14 mm. long with 37,

32, 28 and 34 segments respectively and P3 8 or 9 mm., with 17 or 20 segments.

In general, larger specimens tend to have more of the proximal pinnules elongated

and similar to Pi than do small specimens. At an arm length of 50 to 100 mm., only

Pi and P2 are much elongated, P3 being abruptly smaller, but when the arms are over

200 mm. long the pinnules as far as P5 or Pj may be very long.
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In some specimens, notably from Fylla, Disco Bay, Greenland, the basal segments
of the proximal pinnules are strongly carinatc.

The status oj quadrata, barentsi and juvenalis.—In 1884 Dr. P. H. Carpenter diag-

nosed a new species which he called Antedon quadrata, giving as distinctive characters

the shape of the lower brachials (after the fourteenth) which are as long as, or slightly

longer than, wide and slightly quadrate in outline, while those in the middle of the arm
are distinctly quadrate, the length bearing a large proportion to the breadth, and the

later ones are somewhat elongated; the fact that none are shaped like an isosceles

triangle and much shorter than broad; and the length of the pinnules of the third pair

(on the sixth and seventh brachials) which are little more than half as long as those

of the second pair, while the basal segments of all the proximal pinnules have their

dorsal edges more or less produced into sharp flattened processes.

His specimens came from Triton stations 4 and 6, and he identified with these the

TegetthoJ specimen, also one which he himself collected off Disco diu-ing the cruise of the
Valorous, two from Discovery Bay, and one from Franklin Pierce Bay dredged by
Fielden in the Alert, some from Challenger station 48 off Halifax, and some from the

Willem Barents collection dredged near the locaUty where the one taken by the Tegetthqf

was found.

He says that the three Triton specimens are all of them small, like those from the

Tegetthqf and Valorous collections, while they have a stiffer and less feathery appearance

than the larger ones obtained farther north by the Alert and the Willem Barents. The
dorsal processes on the lower segments of the basal pinnules are less prominent than

usual, whUe the peculiar characters of the fii'st two pinnule segments in the outer parts

of the arms are by no means so marked as in larger individuals.

In 1886 Levinsen, basing his deductions on material secured in the Kara Sea by
the Dijmphna, concluded that quadrata was merelj' the young of glacialis.

In the same year Carpenter discussed this form at considerable length on the

basis of two specimens from Willem Barents station 21, 1880, and in the following j-ear

he again discussed it, describing some specimens which had been dredged by the Varna.

In the Challenger report Carpenter described quadrata in great detail. In his key

to the species of the "Eschrichti group" he placed it, together with barentsi, in a special

division, contrasted with all the other species through having P3 composed of a few

elongated segments and much shorter than P2 instead of equal to, or not much shorter

than, P2. In this key quadrata is thus separated from glacialis {"eschrichti") by the

species antarcfica {=Solanometra), australis {— Solanometra antarctica), rhomboidea

{=Florometra magellanica) and magellanica {= Florometra) ; and in the descriptive

text antarctica, australis and rhomboidea are placed between glacialis and quadrata.

The characters of quadrata as given bj' Carpenter are: Ccnti'odorsal hemispherical;

cirri L-LXX, 30-35; several of the segments longer than wide, the later sharpened,

but not distinctly carinate; radials very short; IBri longer and trapezoidal, somewhat
incised by the rhombic axillarj' which is as wide as, or wider than, long, with a fairl}'

open distal angle, and forming with it a slight prominence. The 10 arms consist of

about 200 smooth brachials, of which the first is rather deeply incised with a short

inner and much longer outer edge, the second is irregularly quadrate, and the six

following are more oblong or obliquely quadrate with the pmnule on the shorter side.

The first three brachials above the third sj'zj-gj- are sometunes nearly triangular and

as wide as long, but those following are distinctly quadrate and gradually become
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longer than broad. The torniinal brachials are somewhat elongated. P, and Pj are long

and flagellate, composed of numerous short segments, the basal wide and slightly

carinato, sometimes with dorsal processes, the later serrate; P3 little more than half

as long as P2, with much fewer segments, of which the basal arc stouter and the

remainder mostly much longer than wide. The following pinnules are more massive,

with square segments which gradually become elongated. The two basal segments of

the distal pinnules are flattened and trapezoidal in some forms, but only slightly

modifieil in others. The ambulacra are not plated, but the disk sometimes bears a

number of small calcareous granules.

Carpenter here repeats the discussion of this form given in 1884, adding that the

radials are not entirely concealed by the centrodorsal but appear above it as short

bandlike plates, and the IBri have more sloping sides than in the smafler forms of

glacialis so as to be trapezoidal in general outline, while the axillaries have a blunter

distal angle and the articular tubercles are much less developed.

He WTites that the relatively long quadrate shape of the brachials immediately

after the third sj'zygy is less marked in the Challenger specuneus of quadrata (from

station 48), the southernmost ones known, than it is in the two obtained farther

north bj' the Triton and in those from the Arctic Ocean; but the middle and outer

brachials of the two species are always distinguishable, those of glacialis being short,

generally triangular, and much wider than long tiU quite near the end of the arm,

while those of quadrata are obliquely quadrate and the length is more nearly equal to

the width.

Regarding the other special mark of quadrata, he notes that in large examples of

glacialis from the Arctic Ocean P3 is of almost exactly the same length as P2, but in

the western Atlantic representatives of quadrata (from Challenger station 48) it is

distinctly shorter, and the southern forms of the two therefore approach one another

in the characters of the pinnules just as in those of the brachials although the more
northern varieties are entirely distinct in both respects.

He remarks that not only is P3 in quadrata altogether smaller than P2, but its

component segments, while fewer in number, are also different in their relative

proportions; the basal segments are stouter, as in the foUowing genital pinnules, and
their successors are distinctly longer than wide, indications of which appear in P2.

But there is no sign of this in glacialis, the segments of P3 being as wide as or wider

than long; furthermore there is generally less trace in quadrata of the modification of

the two lowest segments in the distal pinnules which is usuaUy so marked in glacialis^

though it is extremely wefl-developed in a specimen taken by the Varna in the Kara Sea.

He gives measm-emcnts of P2 and P3 in a specimen of quadrata and in another of

glacialis of equal size, Pj m qimdrata being 14 mm. long with 31 segments and P3

8 mm. long with 17 segments (four-sevenths as long as P2), while P2 in glacialis is

15 mm. long with 39 segments, and P3 12 mm. long with 28 segments (four-fifths as

long as P2).

He points out that quadrata has been dredged at 11 stations altogether, but at only

5 of these was it found in association -with glacialis; the Triton, Alert, Valorous, Tegetthqf

and Varna obtained examples of quadrata at localities where glacialis did not occur,

and in the last four cases there were only single individuals. He says that these facts

woidd seem somewhat improbable if quadrata were merely an immature stage of glacialis,

as supposed by Levinsen; and further that it is a common experience of Ai-ctic dredging
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to find individuals of glacialis associated together in considerable abundance, and at

various stages of development, and one would therefore not expect to find isolated ex-

amples of young individuals unaccompanied by older ones as is mentioned above.

It is evident throughout his discussion that Carpenter is not entirely satisfied with

the status of quadrata. In his account of glacialis he pointed out that a small specimen

of this species dredged by the Triton differed from the adults in the same way that

quadrata does, and stated that therefore quadrata was to be regarded as a permanently

immature form of glacialis. On the next page he uses the expression "if, indeed, the

two species are not identical."

But he closes with the statement that his present impression is that we have to

deal with two distinct species, the smaller of which represents a permanently immature

form of the larger.

Answering Levinsen at considerable length again in 1891, he maintained the dis-

tinctness of quadrata and glacialis.

Rankin (1901) admitted quadrata as a species distinct from glacialis, but was doubt-

ful regarding its vahdity. He says that he finds the differences between the two in

the material examined by him to be very shght; but there are 5 specimens from Gran-

ville Bay which seem to belong to quadrata. Dr. Arnold E. Ortmann, who collected

them, told him that in life there is a distinct difference in their appearance, but that

this is less evident in the alcoholic material. The color of quadrata is lighter, and the

arms have a less feathery appearance, due to the slightly greater length of the brachials

and the consequently greater distance between the pinnules. The character of quad-

rata to which Carpenter gives specific weight, that is the shorter P3 as compared with P2,

he could not find at all well marked, though its segments seemed, as Carpenter says, to

be shghtly longer than those of the same pinnule in glacialis.

Michailovskij in 1903 recognized quadrata as distinct from glacialis.

In 1904 Grieg discussed the status of quadrata, his studies being based upon a very

large number of specimens collected by the V^ringen and by the Michael Sars.

He found that apparently in the young incUviduals the quadrate brachials are the

most usual, while in the older and larger they are triangular; but between these two

forms the intergradation is complete, while both may be present in the same individual.

In specimens with triangular brachials their length is often as great as their width, even

in old well-developed indi\aduals in which the brachials are pronouncedly triangidar

in shape.

Regarding the relationships of the earlier pinnules, on which much stress was laid

by Carpenter, Grieg found that the relative length of Pj and P., in a number of specimens

which he measured from Michael Sars station 10, 1900 (see table 11), which are all young,

is as 1 : 0.50-0.81, the majority showing the very proportion which Carpenter considered

typical for quadrata, that is, 1 : about 0.57; but there is a regular transition to the condi-

tion Carpenter considers characteristic for glacialis, 1 : about 0.80.

In the specuuens from Michael Sars station 87, 1901, of which all but one are old

individuals, the relation varies between 1:0.58 and 1:1.19. In most of them P3 is four-

fifths of the length of Po, while in some it is even longer than that pinnule; but again

there are others in all ways typical glacialis in which P3 is no longer than it is in quadrata.

Confirming Michailovskij 's observation regarding the great variability in the

relative length and in the number of the component segments in the corresponding

pinnules on different arms of the same individual, Grieg finds that the relation between

P2 and P3 on the five arms of a single specimen varied from 1 :0.5S to 1 : 1.00; in another
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Table 1 1
.

—

Relation between P, and P, in 16 specimens of Heliometra, several arms of the last three having

been examined
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is that a close study of the specimens shows in some cases that individual arms of a

single example belong to the qvuidrata type while other arms of the same one must with-

out any question be determined as <jlacialis\ He is firmly convinced that, as Lcvinsen

said, no sharp line of demarcation can be drawn between them.

Michailovskij in 1905 still recognized quadrata as a distinct species. He said that

altliougli the most characteristic features, the relative length of Pj and P3 and the shape
of the brachials, are sometunes very pronounced in the young of ylacialis, some of the

Yermak specimens are in this respect so very typical of quadrata that he prefers to

assign them to this species until he is able to study more extensive material.

Kalischewskij in 1907 admitted quadrata, as a variety of ghcialis, and in my earlier

work I recognized the form as valid, as stated by Mortensen (1910, p. 250).

Both Derjugin (1915) and Djakonov (1926) maintained quadrata as a separate

species but in 1933 the latter followed Gorbunow (1932 and 1933) in reducing quadrata

to a form or variety of glacialis. Gorbunow commented that the status of quadrata

was doubtful and it might prove to be only a growth stage of glacialis.

In 1886, P. H. Carpenter described a new species, Antedon harentsi, of which

the characters were given by him as follows: Centrodorsal hemispherical and thickly

covered with cirri except at the dorsal pole; these do not reach 20 mm. in length, and
consist of from 20 to 25 or 30 segments of which the fourth and the eight or ten following

are longer than broad and overlap slightly on the dorsal side; the later ones are some-

what sharpened and carinate, but there is very little trace of an opposing spine on

the penultimate. The radials are concealed. The IBri are short, even at the sides,

and only just visible in the middle line of the ray, as they are deeply incised to receive

the strong posterior projections of the rhombic axillaries which are about as long as

broad. The fkst brachials have long outer sides and short inner ones which are well

separated above the axillaries. The second brachials are irregularly quadrate, pro-

jecting backwards into the first, but not so much so as to conceal them in the median
line of the arm. The first syzj'gial pair is roughlj' oblong, and the next 6 brachials

are quadrate with pinnules on the shorter sides, the longer sides being marked by
posterior projections. The lower and middle brachials are triangular and about as

wide as long, but farther out the length exceeds the width and the quadrate form is

gradually assumed. The distal edges of the brachials are somewhat raised so that

the dorsal surface of the arm is rather uneven. P, consists of some 30 segments and

reaches nearly 15 mm. in length; the dorsal edges of the wide lower segments are cut

away at the ends so as to bo somewhat pointed while those of the following segments

are sharpened, and traces of this sharpening appear on the more elongated later seg-

ments so that the end of the piniude has a slightly serrate appearance. Pj is much
shorter than P|, only reaching 8 mm. in length, and consists of about 20 segments of

which the basal ones are larger than those of the preceding pinnules, while P3 is still

shorter, though with larger basal segments. The next following pinnules consist of

longish segments, the lowest of which are very stout and the later slender. In the

outer parts of the arms the pinnules are very slender and delicate with 15 segments,

of which the 2 lowest are flattened and expanded and the remainder elongated. The
gonads arc fusiform, but not very long, oidj' occupj'ing about half the length of the

pinnules which bear them. The 6 or S segments which support them have their outer

sides produced upwards, and the perisome enclosing the gonads is thickly covered

with very irregularly arranged calcareous plates. The plates are not verj' well defined,
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and arc usually disposed quite irregularly. The calcareous network extends up into

the edges of the food groove, but it docs not form regular side- or covering-plates.

There are gaps in it for the reception of the sacculi. Where these plates are absent,

as at the ends of the ovarian pinnules and in the later pinnules of the arm, the cal-

careous network is still largcl}' developed at the sides of the ambulacra, though without

any regular arrangement into plates.

In 1903 Mortcnsen described and figured well-developed covering plates in glacialis

from eastern Greenland, and showed that barentsi is merely a variety of glacialis with

these plates more developed than is commonly the case.

In 1904 Grieg confirmed Mortensen's disposition of barentsi.

In 1905 Dodcrlcin also confu-med the identity of barentsi with glacialis, and re-

marked that covering plates, more or less developed, are always found in glacialis

except in the youngest specimens.

Michailovskij in the same year also assented to this interpretation of barentsi; he

says further that glacialis is subject to great variation which apparently to a large

degree is correlated with local ecological conditions.

In 1908 I described under the name of Heliometra juvenalis some very curious

specimens from off Cape Rapcr, Davis Strait, in 109 meters {Esquimaux collection).

The arms are 75 mm. long with the middle and outer brachials wedge-shaped and

longer than broad. The cu'ri are XX-XXX, 15-20, from 10 to 12 mm. long. P, is

2 mm. long, with 4 or 5 squarish segments. Pa is similar, but slightly longer. P3 is

still longer, with 8 segments. P4 is 4 mm. long, with about 12 segments. P5 is 6 mm.
long, with 15 segments, mostly rather longer than broad, of which the third to fifth

bear a large rounded gonad which is repeated on the following 14.

Mr. Rodger, in his account of the collection which he made while on the Esquimaux,
says that at this locality he obtained crinoids in great numbers, including a species

which he was assured by Canon A. M. Norman was new. Undoubtedly this was the

form referred to.

These specimens scarcely resemble Heliometra glacialis in any detail of their struc-

ture, yet I am convinced that they are nothing but aberrant examples of this species.

In H. glacialis of this size the ossicles of the IBr series and the lower brachials are spiny,

whereas in these they are smooth. But they are also smooth in the variety quadrata.

The lower pinnules are obviously stunted and functionless ; the outer segments of these

pinnules in glacialis being exceedingly small and delicate, it is possible that in these

they have been destroyed by some acidity in the preserving fluid. The cirri, however,
agree \vith the cirri of small glacialis, and thisfeatureis sufficiently diagnostic to indicate

their true identity.

Abnormal specimen.~Lcv\nscn (1886) described a 9-armed specimen from the

Kara Sea. In this (Part 2, pi. 37, fig. 1231) the first to fomth brachials on each of the

two derivatives from one of the axillaries are approximately normal, though only one
of the fourth brachials bears a pinnule, which is rudimentary. Beyond the two ap-

posed fourth brachials is a single ossicle which covers the entire distal surface of both;
following this is a series of five similar ossicles of dimishing size beyond which is a series

of normal brachials.

ZocoZt7ie.s.—Northeastern part of Georges Bank; schr. Martlia and Susan; Glouces-
ter Donation 931 (3, U.S.N.M., 4912).

Western Bank; schr. Mystic; Gloucester Donation 806 (1, U.S.N.M., 35882).
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Western Bank; schr. Mystic; Gloucester Donation 832 (3, U.S.N.M., 4849, 4850,

36027).

Western Bank; schr. Mystic; Gloucester Donation 867 (1, U.S.X.M., 4852).

Western Bank; schr. Paid Revere, August 1880; Gloucester Donation 800 (2,

U.S.N.M., 35753; Y.M.).

Jeffries Bank; schr. Paul Revere; Gloucester Donation 926 (3, U.S.N.M., 4847,

4848).

Fishing Banks; schr. Marion; Gloucester Donation (1, U.S.N.M., 35894).

Fifty miles east of East Light, Sable Island; 512 meters [Verrill, 1882].

Albatross station 2518; off Nova Scotia (lat. 43°05'00" N., long. 64°40'30" W.);

110 meters; temperature 3.72° C; July 12, 1885 (1, U.S.N.M., 3.5899).

Challenger station 48; Le Have Bank, southeast of Cape Sable, Nova Scotia, about
90 miles south of Hahfax (43°04' N. lat., long. 64°05' W.) ; 93 meters; rock; May 8, 1873

[von Graff, 1884, 1887; P. H. Carpenter, 1888; Ganong, 1888; A. H. Clark, 1913] (9,

M.C.Z., 56, 285;B.M.).

Eastern part of Le Have Bank; 91 meters; schr. Rebecca Bartlett; Gloucester Dona-
tion 461 [Verrill, 1882] (1, U.S.N.^L, 35965).

Banquereau; 457 meters [Verrill, 1882].

Speedwell station 44; about 30 miles SE. Yi E. of Cape Sable, Nova Scotia (lat.

43°06' N., long. 65°04.5' W'.); 165 meters; August 21, 1877 (5, U.S.N.M., 35766).

Speedwell station 47; about 22 miles SE. % S. of Cape Sable, Nova Scotia (lat.

43°10' N., long. 65°12.5' W.) ; 108 meters; August 21, 1877 (1, U.S.N.M., 9953).

Speedwell station 48; about 20 miles SE. ^i E. of Cape Sable, Nova Scotia (lat.

43°ir N., long. 65°14.5' W.); 108 meters; August 21, 1877 (1, U.S.N.M., 9954).

Speedwell station 49; about 18 miles SE. ji S. of Cape Sable, Nova Scotia (lat.

43°13' N., long. 65°17' W.) ; 102 meters; August 21, 1877 (4, U.S.N.M., 9955, 35751,

35767).

Speedwell station 50; ofip Cape Negi-o, Nova Scotia (lat. 43°14' N., long. 65°17.5'

W.); 82-91 meters; August 21, 1877 (2, U.S.N.M., 9956).

A little to the south of Halifax, Nova Scotia; 93 meters (P. H. Carpenter, 1881,

1884].

On the Anglo-American (Brest) cable [Honeyman, 1889].

Albatross station 2471; off Nova Scotia (lat. 44°34'00" N., long. 56°41'45" W.)

;

399 meters; temperature 4.67° C; July 4, 1885 (1, U.S.N.M., 36205).

Seven to ten miles SE. of Little Hope Light, Nova Scotia; schr. Proctor Brothers;

Gloucester Donation 257 (1, U.S.N.M., 5104).

Ten miles SE. by S. from Little Hope Light, Nova Scotia; 91-110 meters; schr.

Proctor Brothers; Gloucester Donation 257 [Verrill, 1882] (3, U.S.N.AL, 35963; Y.M.).

Speedwell station 118; about 9 miles SE. by E. from Chebucto Head Light (Halifax

harbor). Nova Scotia; 97 meters; September 24, 1877 (1, U.S.N.M., 4958).

Speedwell stations 112-118; 8}^ to 9 miles SE. by E. of Chebucto Head, Nova
Scotia; 95-97 meters; September 24, 1877 (1, U.S.N.M., 9959).

Speedwell station 81 ; Chebucto Light, Nova Scotia, bearing N. % E., 9 miles distant;

104 meters; September 5, 1877 (1, U.S.N.^L, 9957).

Albatross station 2429; off Newfoundland (lat. 42°55'30" N., long. 50°5r00"
W.); 861 meters; temperature 3.72° C; June 23, 1885 (5, U.S.N.M., 36208).
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Albatross station 2697; off Newfoundland (lat. 47° 40' 00" N., long. 47° 35' 30"

W.); 377 meters; August 12, 1SS6 (1, U.S.N.M., 14999).

Labrador [Wyville Thomson, 1873].

Outside Hebron, Labrador (about lat. 58°10'30" N.); 110 meters; Owen Bryant,

August 25, 1908 (13, U.S.N.M., 35755, 359G6).

Outside Hebron, Labrador; 146 meters; Owen Bryant, August 26, 1908 (4,U.S.N.M.,

35752).

Off Fish Island, outside Hebron, Labrador; 137 meters; Owen Bryant, August 25,

1908 (Fragments, U.S.N. M., 35754).

Half way between Cape Mugford and Hebron, Labrador; 110 meters; Owen

Bryant, August 23, 1908 (1, U.S.N.M., 35964).

Oodthaah station 14; off Labrador (lat. 55°00' N., long. 56°34' W.); 314 meters;

bottom temperature 2.8° C. [Mortensen, 1932].

Calamis station 102; Forbes Sound, Hudson Strait (lat. 60°23.5' N., long. 64°52'

W.); 90-130 meters [Grainger, 1955].

Calanus station 103; two miles west of Jackson Island, west of Port Burwell,

Hudson Strait (lat. 60°24'N., long. 64°5S' W.); 145-275 meters [Grainger, 1955].

Calanus station 106; three miles west of Cape William Smith (lat. 60°21' N., long.

64°58' W.); 100-110 meters [Grainger, 1955].

Calanus station 222; south of Lake Habor (lat. 62°45' N., long. 69°41' W.); 80-

90 meters [Grainger, 1955].

Calanus station 319; mouth of Frobisher Bay (lat. 62°21' N., long. 65°16' W.);

68-118 meters [Grainger, 1955].

Calanus station 322; 10 miles west of Countess of Warwick Sound (lat. 62°46' N.,

long. 65°55' W.); 119 meters [Grainger, 1955].

Calanus station 331; SW. of Countess of Warwick Sound (lat. 62°42' N., long.

65°31' W.); 77 meters [Grainger, 1955].

Calanus station 333; SW. of Countess of Warwick Sound (lat. 62°39' N., long.

65°47.5' W.); 104-137 meters [Grainger, 1955].

Calanus station 334; SW. of Countess of Warwick Sound (lat. 62°38' N., long.

65°52' W.) ; 183-192 meters [Grainger, 1955].

Hudson Bay; Richmond Gulf; about 28 meters; August 24, 1920 [A. H. Clark,

1922] (2, Victoria Mem. M.).

Loubyi-ne station 12; northwest side of Hudson Bay (}&t. 61°53' N., long. 91°37'

W.); 115 meters; mud; August 13, 1930 [A. H. Clark, 1937] (3).*

Louhyrne station 14; northwest side of Hudson Bay (lat. 62° 44' N., long. 88°27'

W.); Ill meters; mud and stones; August 14, 1930 [A. H. Clark, 1937] (2).

Louhyrne station 22; west side of Hudson Bay (lat. 60°07' to 59° 20' N., long.

91°40' to 93°04' W.); 111-66 meters; mud; August 16, 1930 [A. H. Clark, 1937] (1 + ).

Louhyrne station 23; west side of Hudson Bay (lat. 59°13' N., long. 91°00' W.);

100 meters; mud and stones; August 20, 1930 [A. H. Clark, 1937] (1).

ILouhyme station 53; northeast side of Hudson Bay G^t. 61° 19' N., long. 80°

32' W.); 161 meters; mud and stones; September 5, 1930 [A. H. Clark, 1937] (1).

Fram; Jones Sound; 14-64 meters [Grieg, 1907].

* The data for the Louhyrne stations are given in "Contributions to Canadian Biology and

Fiaheries," vol. 6, p. 470, 471, 1931.
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Fram; Gaase Fjord, western end of Jones Sound (long. 89° W., between North
Devon and Ellesmere Land) [Grieg, 1904].

Fram; bay to the south of Sj0p0lse Ness; 30-40 meters; small stones with Laminaria
March 7, 1900 [Grieg, 1907].

Fram; Winter harbor, Havne Fjord; about 60 meters; small stones and clay;

July 8, 1900 [Grieg, 1907].

Fram; Winter harbor, Havne Fjord; about 60 meters; small stones with calcareous

algae; July 21, 1900 [Grieg, 1907].

Fram; Winter harbor, Havne Fjord; about 60 meters; small stones and clay ; July 22,

1900 [Grieg, 1907].

Fram; Winter harbor, Havne Fjord; about 40 meters; July 23, 1900 [Grieg, 1907].

Fram; mouth of Stor valley; July 30, 1900 [Grieg, 1907].

Fram; mouth of Stor valley; 60-64 meters; small stones and sand; August 1, 1900

[Grieg, 1907].

Fram; off Forvisnings valley; 40^4 meters; small stones and clay; September 19,

1900 [Grieg, 1907].

Fram; head of Gaase Fjord; 40-6 meters; small stones and clay; September 20,

1900 [Grieg, 1907].

Fram; head of Gaase Fjord; about 40 meters; small stones; August 2, 1901 [Grieg,

1907].

Fram; head of Gaase Fjord; about 14 meters; August 16, 1901 [Grieg, 1907].

Camp Clay, Cape Sabine, Ellesmere Land (on Smith Sound) ; Lieut. Greely, U.S.

Army [A. H. Clark, 1907] (1, U.S.N.M., 22610).

Grinnell Land [Duncan and Sladen, 1877].

Morrisserj station 4; 3 miles south of Salisbury Island, Hudson Strait [A. H. Clark,

1936] (U.S.N.M.).

Morrissey station 10; center of Fox Basin [A. H. Clark, 1936] (U.S.N.M.).

Morrisscy station 16; off the eastern end of Cobourg Island (lat. 75°10' N., long.

78°50' W.) [A. H. Clark, 1936] (U.S.N.M.).

Morrissey station 17; off the eastern end of Cobourg Island (lat. 75°40' N., long.

78°53' W.) [A. H. Clark, 1936] (U.S.N.M.).

Morrissey station 32; Northumberland Island, Murchison Sound [A. H. Clark,

1936] (U.S.N.M.).

Momssey station 33; Murchison Sound [A. H. Clark, 1936] (U.S.N.M.).

Morrissey station 43; Clavermg Island [A. H. Clark, 1930] (U.S.N.M.).

Morrissey station III; western Greenland, between Cape Alexander and Capo

Chalon; 46-73 meters; rocky bottom; August 2, 1938 [A. H. Clark, 1940] (4, E.5758,

E.5815, E.5825, U.S.N.M.).

Morrissey station VII; western Greenland, off Northumberland and Ilakluyt

Islands (appro.xunately lat. 77°28' N.); August 8, 1937 [A. H. Clark, 1940] (3, E.5843,

U.S.N.M.).

Morrissey station VIII; western Greenland, Whale Sound; rocky bottom; July 28,

1937 [A. H. Clark, 1940] (4, E.5S14, U.S.N.M.).

Morrissey station IX; western Greenland, Walrus grounds, Murchison Sound

(approximately lat. 77°45' N.); August 7, 1937 [A. H. Clark, 1940](8,E.5S44, U.S.N. ^L).

Morrissey station XI; western Greenland, AValrus grounds, Murchison Sound

(approximately lat. 77° 42' N.); August 7, 1938 [A.H. Clark, 1940](3,E.5845, U.S.N.M.).
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Mornsscy station XII; western Greenland, Walrus grounds, Murcliison Sound

(approximately 77°38' N.); August 8, 1938 [A. H. Clark, 1940] (8, E.5841, E.5S42,

U.S.N.M.).

Morrissey station XIX; southeastern Greenland, off Cape Farewell; 110-128

meters; August 25, 1939 [A. H. Clark, 1940] (1, E.5729, U.S.N.M.).

Morrissey station XXI; off soutlicastorn Greenland Hat. 61° N., long. 42°30' W.);

146 meters; mud and pebbles; August 24, 1939 [A. H. Clark, 1940] (9, E.5735, U.S.N.M.).

Morrissey station XXV; northwestern Greenland; between the north shore of

Parker Snow Bay and Conical Rock; 46-82 meters; mostly pebbles and shells; July 22,

1940 [A. H. Clark and Lockley, 1942] (fragments, U.S.N.M.).

Morrissey station XXVI; same locality and date [A. H. Clark and Lockley, 1942]

(1, U.S.N.M.).

Morrissey station XL; northwestern Greenland; west side of Wolstenholme Island;

about 23 meters; July 23, 1940 [A. H. Clark and Locldey, 1942] (1, U.S.N.M.).

Morrissey station LIII; northwestern Greenland; off the north shore of Wolsten-

hohne Island;24-46 meters; July 23, 1940 [A. H. Clark and Lockley, 1942] (5, U.S.N.M.).

Morrissey station LIV; same locality and date [A. H. Clark and Locldey, 1942]

(5, U.S.N.M.).

Alert; Discovery Bay, Robeson Channel, Grinnell Land Gat. 81°41' N.); 46 meters;

hard bottom; 1875 [Duncan and Sladen, 1877, 1881; Nares, 1878; P. H. Carpenter,

1884, 1888; Mortensen, 1913, 1914; A. H. Clark, 1913] (3, B.M.).

Cape Louis Napoleon, just north of Franldin Pierce Bay [A. H. Clark, 1913]

(3, B.M.).

Alert; Franklin Pierce Bay, western side of Smith Sound (lat. 79°25' N.) ; 24 meters;

1875 [Nares, 1878; Duncan and Sladen, 1881; P. H. Carpenter, 1884, 1888; A. H. Clark,

1913; Mortensen, 1914] (5, B.M.).

Arctic Expedition, 1875-1876 (2, B.M.).

Arctic Expedition; coll. Hart (2, B.M.).

No locality (Discorcry collection) (8, B.M.).

Greenland [J. MiiUer, 1841, and many succeeding authors] (20, U.S.N.M., 35749;
M.C.Z., 54, 281, 282; B.M.; CM.; Berl.M., 1046; Berg.M.; H.M.; Y.M.; L.M.; P.M.).

Greenland, 110 metei-s (1, B.M.). Greenland, about 274 meters [E. C. and A. Agassiz,

1865, 1871]. (A specimen in the British Museiun from "Greenland" was purchased
in 1866 from Wright, imd the catalogue records the fact that it formed part of a collec-

tion named by Ltitken.)

Etah, Foulke Fjord, just north of Cape Alexander on the eastern side of the en-

trance to .Smith Sound, Greenland; 73 meters; Crocker Land Expedition, August 21,

1914 (2, Amer. M.). Etah, with Loxosomella antedonis; Crocker Land E.xpedition

[Osburn, 1919] (1, Amer. M.). Etali; dredged; Crocker Land Expedition, August 7,

1914 (8, Amer. M.). Probably Etah; Crocker Land Expedition (4, Amer. M.).
Greenland; Robert E. Peary collection (4, Amer. M.).
Princeton Arctic Expedition, 1899, station 26; south of Cape Alexander; 49 meters

[Rankin, 1901; Mortensen, 1913, 1914].

Princeton Arctic Expedition, 1S99, station 27; off Cape Chalon; 64 meters [Rankin
1901; Mortensen, 1913, 1914].

Princeton Arctic Expedition, 1899, station 29; Olriks Bay, Inglefield Gulf, lower
narrows; 12-46 meters [Rankin, 1901; Mortensen, 1913, 1914].'
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Priiicetou jVictic Expedition, 1899, station 49; Olriks Bay, upper narrows; 27-36
meters [Rankin, 1901; Mortensen, 1913, 1914].

Princeton Arctic Expedition, 1899; Granville Bay, just south of Ingleficld Gulf;
36-55 and 36-73 meters [Kankin, 1901 ; Mortensen, 1913, 1914].

Princeton Arctic Expedition, 1899, station 39; Granville Bay; 55-73 meters
[Rankin, 1901; Mortensen, 1913, 1914].

Princeton Arctic Expedition, 1899, station 40; Granville Bay; 36-55 meters
[Rankin, 1901; Mortensen, 1913, 1914].

Princeton Ai'ctic Expedition, 1899, station 51; Robertson Baj', just north of

Murchison Sound; 64-73 meters [Rankin, 1901; Mortensen, 1913, 1914].

Falcon; Murchison Sound, between Robertson Bay and Inglefield Gulf; 46 meters;
mud, and rocky bottom \vith mud and sand [Ohlin, 1895].

Falcon; Inglefield Gulf and Murchison Sound; down to 109 meters [Ohlin, 1895].

Melville Bay (lat. 75°23' N.,long. 64°31' W.);01rik, 1858 [Mortensen, 1913, 1914].

Fox; Melville Bay; 146-174 and 256 meters [Walker, 1860, 1875].

Baffin's Bay; 37 meters (1, K.M.).

Upernivik District; Lieut. C. Ryder, October 2, 1887 [Mortensen, 1913, 1914]

(3, U.S.N.M., 36150;C.M.).

Pr0ven, Upernivik District, just south of Upernivilc; 91 meters; Olrik 1866 [von

Graff, 1884; Mortensen, 1913, 1914].

Tjalfe; Umanak P^jord Qat. 70°45' N., long. 52°21' W.); 568 meters; 1909 [Mor-
tensen, 1913, 1914].

Esquimanx; off Cape Raper, western side of Davis Strait (about lat. 70° N.)

;

110 meters; September 13, 1892; sand and small stones [Rodger, 1893; A. H. Clark,

1908, 1913] (2, M.C.Z., 283, 284; 3, and 2 pentacrinoids, B.M.).

Esquimaux; 10 miles soutliwest of Cape Wild, western side of Davis Strait; 365
meters; June 29, 1892 [Rodger, 1893].

Esquimaux; 3 miles off Coutt's Inlet, Davis Strait; 237 meters; muddy bottom;
July 30, 1892 [Rodger, 1893].

Valorous station 1; Vaigat Strait, off Hare Island, just north of Disco Island

Gat. 70°30' N., long. 54°41' W.); 320 meters; sand and mud; July 22, 1875 [Norman,
1877; P. H. Carpenter, 1884, 1888].

Fylla; Davis Strait, south of Holsteinsborg (lat. 66°32' N., long. 55°34' W.);

183 meters; 1884 [Holm, 1889; Mortensen, 1913, 1914].

Northern Str0m Fjord (about lat. 67°30' N.); 35-46 meters; Dr. V. Nordmann,
1911 [Mortensen, 1913, 1914].

Tjalje; south of Holsteinsborg (lat. 66°22' N., long. 57°16' W.); 686 meters; 1909

[Mortensen, 1913, 1914].

Fylla; south of Holsteinsborg Got. 65°40' N., long. 55°14' W.); 468 meters; 1884

[Holm, 1889; Mortensen, 1913, 1914].

Fylla; Disco Bay; 256 meters; July 29, 1886 [Mortensen, 1913, 1914] (6, U.S.N.M.,

36149; CM.).
Kaksimiut; 36 meters; mud; Pastor J0rgensen [Liitken, 1857; Mortensen, 1913,

1914].

Davis Strait [A. 11. Clark, 1911] (1, P.M.).

IngolJ station 35; Davis Strait (lat. 65°16' N., long. 55°05' W.); 662 meters;

temperature 3.6° C; July 18, 1895 (fragments, CM.).
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Tjalje; Davis Strait, off Godhaab (lat. 64°40' N., long. 56°37' W.) ; 720-775 meters;

1909 [Mortenscn, 1913, 1914].

Tjalje; off Godbaab Gat. 64°22' N., long. 56°06' W.) ; 740 meters; 1909 [Mortensen.

1913, 1914].

Godthaab station 65; Baffin Bay (lat. 73°31' N., long. 59°36' W.); 225 meters;

bottom temperature ±1.3° C. [Mortensen, 1932].

Godthaab station 86; Baffin Bay (lat. 76°30' N., long. 68°54' W.); 80-180 meters;

bottom teniperaturo ±0.1° C. [Mortensen, 1932].

Godthaab station 87 (lat. 77°05' N., long. 71°13' W.) ; 790 meters; bottom tempera-

ture ±0.4° C. [Mortensen, 1932].

Godthaab station 90 (lat. 77°17' N., long. 69°59' W.) ; 930 meters; bottom temper-

ature ±0.4° C. [Mortensen, 1932].

Godthaab station 97 (lat. 78°15' N., long. 73°29' W.); 290 meters; bottom temper-

ature ±1.05° C. [Mortensen, 1932].

Godthaab station 99 (lat. 78°14' N., long. 74°10' W.); 672 meters; bottom temper-

ature ±0.5° C. [Mortensen, 1932].

Godthaab station 107 (lat. 76°25' N., long. 69°38' W.) ; 165 meters; bottom temper-

ature ±1.2° C. [Mortensen, 1932].

Godthaab station 112 (lat. 76°37' N., long. 74°18' W.) ; 580 meters; bottom temper-

ature ±0.5° C. [Mortensen, 1932].

Godthaab station 114 (lat. 76°40' N., long 76°20' W.); 85 meters; bottom temper-

ature ±1.1° C. [Mortensen, 1932].

Godthaab station 116 (lat. 76°08' N., long. 80°53' W.); 80 meters; bottom temper-

ature ±1.05° C. [Mortensen, 1932].

Godthaab station 166c; Totness Road, Exeter Sound; 100 meters [Mortensen, 1932].

Godthaab station 188; off the southern tip of Greenland (lat. 60°22' N., long.

47°27' W.); 120 meters; bottom temperature 5.8° C. [Mortensen, 1932].

Kangerdlugsuak, southeast Greenland; stations 1 and 12, August 1932; 80-100

meters [Ileding, 1935].

Thule Expedition 1931-33; Lindenow Fjord, southeast Greenland; 300 meters;

August 28, 1932 [Heding, 1936].

Thule Expedition 1931-33; off Narssak, Lindenow Fjord; 200-500 meters [Heding,

1936].

Thule Expedition 1931-33; Uttenthal Sound, southeast Greenland; 25^0 meters;

clay bottom; August 22-28, 1933 [Heding, 1936].

Hedegaard, 1931-32; Angmagsalik, southeast Greenland [Heding, 1936].

Franz Joseph Fjord, East Greenland [Sparck, 1933].

Valorous station 6; Davis Strait (lat. 64°05' N., long. 56°47' W.); 750 meters;

temperature +1.44° C; sand and mud; August 10, 1875 [P. H. Carpenter, 1881,1884,

1887, 1888; A. H. Clark, 1913] (1, B.M.). Same station, 852 meters (1, B.M.).

Brede Fjord; 250-450 meters; Stephensen, 1912 [Mortensen, 1913, 1914].

Rink station 45; Brede Fjord (lat. 60°36' N., long. 46°47' W.); 430-450 meters;

temperature 4.0° to 3.4° C; clay; salinity 34.7 per m.; July 18, 1912 [Stephensen,

1917].

Rink station 55; Brede Fjord (lat. 60°34' N., long. 46°45' W.); 310-330 meters;

temperature 3.5° to 2.0° C; clay with a few small stones; salinity 34.7-34.4 per m.;

July 20, 1912 [Stephensen, 1917].
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Rink station 69; Brecle Fjord Gat. 60° 37' N., long. 46°45' W.) ; 290-355 (?) meters;
temperature 3.7° C; clay; salinity 34.3-34.8 per m.; July 24, 1912 [Stephensen, 1917].

Rink station 97; Brede Fjord (lat. 60°49' N., long. 46°18' W.); 250-180 meters;
temperature 3.0° C. to 3.2° C. stony clay; August 4, 1912 [Stephensen, 1917].

Rink station 121; Brede Fjord (lat. 69°32' N., long. 46°51' W.); 700 meters;
clay; August 25, 1912 [Stephensen, 1917].

Belgica station 38; near He de France, off Germania Land, northeastern Green-
land (lat. 77°35' N., long. 18°15' W.); 53 meters; temperature (at 50 meters) —1.79°
C; salinity 32.825 per m.; stones; July 29, 1905 [Grieg, 1907, 1909; Mortensen, 1913,

1914].

Belgica station 45; off He de France (lat. 77°3r N., long. 18°34' W.); 200-275
meters; temperature (at 210 meters) —0.29° C; salinity 34.93 per m.; gray mud;
August 3, 1905 [Grieg, 1907, 1909; Mortensen, 1913, 1914].

Danmark station 99; off Germania Land (lat. 77° N.,long. 1S°30' W.);304 meters
[Mortensen, 1910, 1913, 1914] (1, CM.).

Danmark station 63; Storm Bay, northeastern Greenland (lat. 76°45' N.); 18-37

meters [Mortensen, 1910, 1913, 1914] (1, CM.).
Belgica station 32; off King Wilham Land, northeastern Greenland (lat. 75°

58'05" N., long. 14°08' W.); 300 meters; temperature +0.40° C; salinity 34.82 per

m.; brown and gray mud; July 24, 1905 [Grieg, 1907, 1909; Mortensen, 1913, 1914].

Frithiqf station 18, 1900; off Shannon Island, northeastern Greenland (lat. 74°

30' N., long. 18°40' W.); 80-100 meters [von Hofsten, 1915].

Frithiof station 21; off northeastern Greenland [Gislen, 1923].

FrithioJ stution 25; off northeastern Greenland [Gislen, 1923].

Hekla; off Traill Island, northeastern Greenland Gat. 72°40' N., long. 20°10'

W.); 183 meters; E. Bay; July 27, 1891 [Mortensen, 1913, 1914] (3, CM.).
Frithioj station 16, 1900; east of Davy Sound, northeastern Greenland (lat.

72°25' N., long. 17°56' W.); 300 meters; stones and sand [von Hofsten, 1915].

Forsblad Fjord, northeastern Greenland Gat. 72° N.); 91-164 meters [^Iortensen,

1913, 1914].

Antarctic; Cape Tobin on the northern side of the entrance to Scoresby Sound,

eastern Greenland Gat. 70°30' N.); 104 meters; 1900 [Mortensen, 1903, 1913, 1914].

Antarctic; off Henry Land, eastern Greenland (about lat. 69°30' N.); about

36 meters; 1900 [Mortensen, 1903, 1913, 1914].

Antarctic; Turner Sound, Henry Land (lat. 69°30' N.); 219 meters; 1900 [Mor-

tensen, 1903, 1913, 1914].

Tasiusak Fjord, near Angmagsalik, eastern Greenland Gat. 65°39' N.); 46-55

meters; June 1, 1889 (1, CM.).
Tasiusak Fjord; about 91 meters; Chr. Kruuse, November 27, 1902 [Mortensen,

1913, 1914] (4, CM.).
Jan Mayen [von Graff, 1884] (2+ , W.M.; G.M.). Same. 128-165 meters (4,

Berg. M.). Same, 137 meters (4, Berg. M.). Same, 140-300metersandl80-400meters

[Fischer, 1886].

Alichael Sars station 25, 1900; Jan Mayen; 100 meters; temperature — 0.40°C.;

August 8, 1900 [Grieg, 1904].

Michael Sars station 26, 1900; Jan Mayen; 100-150 meters; bottom, nimnerous

alariae, laminariae and red algae; August 8-9, 1900 [Grieg, 1904].
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Michael Sars station 29, 1900; Jan Mayen; 526 meters; temperature —0.1° C. to

-0.2° C; August 9, 1900 [Grieg, 1904] (2. Berg. M.).

Pourquoi Pas? station 20; soutli of Jan Mayen (lat. 70°52' N., long. 10°33' W.);

180 meters [Vaney, 1913].

Pourquoi Pas? station 72; near Jan Mayen (lat. 70°47' N., long. 8°22' W.) ; 140

meters [Vaney, 1914].

Pourquoi Pas? station 79; near Jan Mayen (lat. 70°58'30" N., long. 8°07' W.);

160 meters.

Pourquoi Pas? station 80; near Jan Mayen (lat. 70°58'30" N., long. S°42' W.);

40 meters.

Pourquoi Pas? station 2041 ; northwest of Jan Mayen, one mile north of the Tour

dc Briellc; 150 meters; bottom, pebbles and volcanic sand mixed with mud; August 3,

1926 [Remy, 1928].

Ingolfsi&tion 1 16; south of Jan Mayen (lat. 70°05' N., long. 8°20' W.) ; 679 meters;

tempcratm-e -0.4° C; July 23, 1896 (9, CM.).
V^ringen station 223; south of Jan Mayen (lat. 70°54' N., long. 8°24' W.); 128

meters; temperature —0.6° C; dark gray sandy clay [Danielssen, 1892] (1, Berg. M.).

Iceland [Mortensen, 1913].

/nj/oZ/ station 15; off northwestern Iceland (lat. 66°18' N., long. 25°59' W.); 603

meters; temperature -0.75° C. (5, U.S.N.M., 36076; CM.).
Off Iceland (lat. 66°16' N., long. 25°20' W.); 525 meters; Wandel, September 19,

1891 (2, CM.).
Ingolf station 73; southwest of Iceland Gat. 62°58'N., long. 23°28' W.) ; 889 meters;

temperature 5.5° C (fragments, CM.).
North of Iceland (lat. 66°27' N., long. 18°47' W.); 420 meters [Einarsson, 1948]

(Reykjavik M.).

East of Iceland Gat. 66°00' N., long. 11°41' AV.); 280 meters [Einarsson, 1948]

(Reykjavik M.).

Off Gerpir, eastern Iceland; 125-185 meters [Einarsson, 1948] (Reykjavik M.).

Southeast of Seydis Fjord, eastern Iceland, 247 meters [Einarsson, 1948].

Hvalsbaks Bank, eastern Iceland [Einarsson, 1948] (Reykjavik M.).

Litladjup, eastern Iceland; c. 210 meters [Einarsson, 1948] (Reykjavilc M.).

Ingolf stalion 5; off southeastern Iceland Gat. 64°40'N., long. 12°09' W.); 283

meters (8, U.S.N.M., 36077; CM.).

Eastern coast of Iceland (4, CM. ). Same, 109 meters; Steincke, 1871 (1, CM.).

Five miles southeast ol vSeydis Fjord, eastern Iceland; 247 meters; Wandel, Sep-

tember 29, 1890 (8, CM.).

Thor station 52; east of Iceland (lat. 66° N., long. 11°41' W.); 280 meters; clay,

with stones and sponges; May 25, 1903 [Sclunidt, 1904] (3, CM.).

/nc^o// station 4; east of Iceland Gat. 64°07' N., long. 11°12' W.); 433 meters;

temperature 2.5° C (5, U.S.N.M., 36147; CM.).

V^ringen station 48; east of Iceland Gat. 64°36' N., long. 10°22' W.) ; 547 meters;

temperature — 0.3°C; dark gray clay; August 6, 1876 [Danielssen, 1892] (8, and 2

pentacrinoids. Berg. M.).

Michael Sars station 10, 1900; east of Iceland Gat. 64°53'N., long. 10°00' W.); 630

meters; temperature —0.69° C; July 28, 1900 [Grieg, 1904] (about 30, Berg. M.).
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Between Iceland and the Faroe Islands Gat. 62°4.3' N., long. 10°26' W.); 731
meters; Michael Sars (1, Berg. M.).

IngolJ station 3; between Iceland and the Faroe Islands (lat. 63° 35' X., long.
10°24' W.) ; 497 meters; temperature +0.5° C. (9, CM.).

Michael Sars station 99, 1902; between Iceland and the Faroe Islands Qat. 63°14'

N., long. 9°46' W.); 480 meters; temperature 3.12° C; mud with sand; August 27, 28,

1902 [Grieg, 1904] (1, Berg. M.).

Triton station 4; southwest of the Faroe Islands (lat. 60°22'40" N., and 60°31'15"

N., long. 8°21'00" W. and S°14'00" W.) ; 598-786 meters; temperature -1.11 to

-0.28° C. [P. H. Carpenter, 1884, 1888; Bell, 1892; A. H. Clark, 1913] (2, B.M.)

Michael Sars station 75, 1902; southeast of the Faroe Islands (lat. 60°10' N., long.
6°35' W.); 1220 meters; temperature —0.41° C; fine brownish black sand; August 11,

1902 [Grieg, 1904] (8, CM.; Berg.M.).

Faroe Islands, June 12, 1902 [Mortensen, 1913] (1, CM.).

Porcupine, 1869-1870; in several hauls in the cold area of the channel between Scot-

land and the Faroe Islands [Wyville Thomson, 1872]. Cold area, Faroe Channel;
Porcupine [W. B. Carpenter, 1870; Wyville Thomson, 1873].

Faroe Bank (lat. 60°58' N., long. 8°37' W.); 160 meters [Lieberldnd, 1929].

Porcupine station 57, 1869; southeast of the Faroe Islands (lat. 60°14' N., long.
6°17' W.); 1156 meters; temperature — 0.86°C.; August 1869 [P.H. Carpenter, 1884,

1888; von Graff, 1884; Bell, 1892; A. H. Clark, 1913] (3, B.M.).

Michael Sars station 74, 1902; southeast of the Faroe Islands (lat. 60°19' N.,

long. 5°22' W.); 1130 meters; temperature — 0.03°C.; brown sand and small stones;

August 10, 1902 [Grieg, 1904] (2, and a pentacrinoid. Berg. M.).

Southeast of the Faroe Islands Qat. 60°32' N., long. 4°20' W.) ; 960 meters; Wandel,
June 1879 (1, CM.).

Porcupine station 65, 1869; north of the Shetland Islands (lat. 61°10' N., long.

2°21' W.); 631 meters; temperature —1.1° C; August 26, 1869 (1, CM.).
Triton station 6; north of the Faroe Islands Gat. 69°08'00" N., long. 7°26'30"

W.); 852 meters; temperature — 1.39°C.; 1882 [P. H. Carpenter, 1884, 1888].

Michael Sars station 37, 1902; between the Faroe Islands and Aalesund, Nonvay
(lat. 62°43' N., long. 1°26' E.); 775 meters; mud; June 29, 1902 [Grieg, 1904].

Slope of the deep basin off the Norwegian coast; cold area, where the temperature

falls below 0° C [Appell0f, 1912].

Michael Sars station 34, 1902; off Aalesund, Norway Oat. 62°53' N., long. 4°14'

E.); 820 meters; mud; June 26-27, 1902 [Grieg, 1904] (1, Berg. M.).

Michael Sars; 22 miles southeast of Bj0rn0en; 238 meters (6, Berg. M.).

Bergs Fjord Qong. 21°20' E.), west Finmark [Grieg, 1904].

(3.x Fjord, west Finmark [Grieg, 1904].

Alten Fjord Gong. 23°20' E.), west Finmark (1, K.M.).

Komag Fjord Gong. 23°30' E.) ; west Finmark; Fandreim, 1875 [Grieg, 1904] (5,

Berg. M.).

Willem Barents station 6, 1881; near Vard0 Gat. 70°40' N., long. 31°10' E.); 241

meters; hard ground, covered with a thin layer of mud; June 24, 1881 [P. H. Carpenter,

1886].

S5&-622—B7 25
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Michael Sars station 7, 1914; off the mouth of Varanger Fjord Gat. 70°18' N., long.

32°23' E.); 179-207 meters; temperature 2.2° C; sand, shells and stones; June 5, 1914

[Grieg, 1916].

Varanger Fjord, east Finmark Gong. 30°-32° E.) [Grieg, 1904].

Murman coast [Knipovich, 1900].

Litsa, Ara and Ura Fjords (opening into Motowski Bay between the Rybatschi

peninsula and the mainland) [Jarzynsky, 1870; Wagner, 1885].

Kola Fjord [Jarzynsky, 1870; Wagner, 1885; Derjugin, 1911]. Kola Fjord, 20-80+

meters, stony-sandy bottom [Awcrinzew, 1909]. Kola Fjord, 212 meters [Derjugin,

1906].

Orca station 2; Kola Fjord, entrance to Olenii Bay; mud mi.xed with shells and

sand; June 19, 1904 [Derjugin, 1906; Michailovskij, 1906].

Orca station 38; Kola Fjord, western side, just north of the entrance to Great

Volokovi Inlet; 200 meters; June 1, 1905 [MichaUovskij, 1906].

Kola Fjord, opposite the entrance to Volokovi Inlet; 80 meters; mud and fine sand

[Derjugin, 1906].

Orca station 42 ; Kola Fjord, trawling ground between 1 and 2 miles off the Biologi-

cal Station; about 160 meters; mud; June 13, 1905 [Derjugin, 1906; Michailovskij,

1906].

Orca station 44; Kola Fjord, east of Syedlovati Island; 124 meters; coarse sand;

June 16, 1905 [Derjugin, 1906; Michailovskij, 1906].

Orca station 52; Kola Fjord, west bank, opposite Great Olenii Island; coarse sand;

July 4, 1905 [Derjugin, 1906; Michailovskij, 1906].

Alexander Kovalevski station 56; Kola Fjord, off Syedlovati Island; 146-238 meters;

rocky; September 8, new style (August 26, old style), 1908 [Derjugin, 1915]

(1, U.S.N.M., 35746 [part]).

Alexander Kovalevski station 58; Kola Fjord, off Syedlovati Island; 64-82 meters;

September 8 (August 26, 1908 [Derjugin, 1915] (1, U.S.N.M., 35746 [part]).

Alexander Kovalevski station 105; Kola Fjord, east side of the entrance, off Lyetin-

ski; 91-110 meters; July 3 (June 20), 1909 [Derjugin, 1915] (5, Murman Biol. Stat.).

Alexander Kovalevski station 228; Kola Fjord, off Tolstika; 64-73 meters; August

21 (August 8), 1909 [Derjugin, 1915] (1, Murman Biol. Stat.).

Alexander Kovalevski station 70; Kola Fjord, near Syedlovati Island; 91-128

meters; bottom covered \vith a gi-owth of Polysiphonia, Plocamium and Desmaresiia,

in part with Onwphis; June 16 (June 3), 1909 [Derjugin, 1911, 1915] (1, U.S.N.M.,

35745).

Alexander Kovalevski station 124; Kola Fjord, between Salni Island and Pitkoff

Bay; 91-142 meters; mud with Onuphis and Maldania, and small stones; July 13 (June

30), 1909 [Derjugin, 1911, 1915].

Alexander Kovalevski stations 144-150; southern part of Kola Fjord, the stations

being in a line across the fjord just east of Griazni inlet; 55-137 meters; July 20 (July 7),

1909 [Derjugin, 1911, 1915].

Alexander Kovalevski station 7; Kola Fjord; 128-139 meters; algae; August 26

(August 13), 1908 [Derjugin, 1915].

Alexander Kovalevski station 9; Kola Fjord; 80 meters; mud with sandy patches

and with Hyperammina and Ascidians; August 26 (August 13), 1908 [Derjugin, 1915].
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Alexander Kovalevski station 10; Kola Fjord; 58-117 meters; near coast rocky wnth
lithothamnion and shells, deeper with sponges; August 27 (August 14), 1908 [Derjugin
1915].

Alexander Kovalevski station 112; Kola Fjord, west side, not far from the entrance
between Toross Island and Voronugh Islet; 96-117 meters; stones, in part sand; June
23 (July 6), 1909 [Derjugin, 1915] (1, Murraan Biol. Stat.).

Alexander Kovalevski station 13; Kola Fjord; 256 meters; mud with Onuphis,
Maldanids and Hyperammina; August 27 (August 14), 1908 [Derjugin, 1915].

Alexander Kovalevski station 14; Kola Fjord; 110-183 meters; partly mud with
Onuphis, partly rocky with hthothamnion ; August 27 (August 14), 1908 [Derjugin,

1915].

Alexander Kovalevski station 50; Kola Fjord; 159-220 meters; partly mud with
Onuphis, partly large rocks; September 7 (August 25), 1908 [Derjugin, 1915].

Alexander Kovalevski station 103; Kola Fjord; 49-62 meters; shells and litho-

thamnion; July 2 (June 19), 1909 [Derjugm, 1915].

Alexander Kovalevski station 106; Kola Fjord; 82-100 meters; shells and sand;
July 3 (June 20), 1909 [Derjugin, 1915].

Alexander Kovalevski station 121; Kola Fjord; 128-146 meters; rocky; July 7

(June 24), 1909 [Derjugin, 1915].

Alexander Kovalevski station 126; Kola Fjord; 91-128 meters; small rocks and sand
with Ascidians; July 14 (July 1), 1909 [Derjugin, 1915].

Alexander Kovalevski station 127; Kola Fjord; 46-73 meters; thin mud with some
lithothamnion; July 14 (July 1), 1909 [Derjugin, 1915].

Alexander Kovalevski station 130; Kola Fjord; 73-91 meters; July 14 (July 1), 1909
[Derjugin, 1915].

Alexander Kovalevski station 133; Kola Fjord; 64 meters; rocks and mud; July 14

(July 1), 1909 [Derjugin, 1915].

Alexander Kovalevski station 163; Kola Fjord; 146 meters; rocks and a little mud
with sand; July 24, (July 11), 1909 [Derjugin, 1915].

Alexander Kovalevski station 164; Kola Fjord; 36-73 meters; rock}' with lithotham-

nion and shells; July 24 (July 11), 1909 [Derjugin, 1915].

Alexander Kovalevski station 170; Kola Fjord; 73 meters; small rocks, hthotham-
nion, sponges, polyzoa, hydroids etc.; Julj- 27 (July 14), 1909 [Derjugin, 1915].

Alexander Kovalevski station 173; Kola Fjord; 146 meters; small shells, a little

mud and sand; July 27 (July 14), 1909 [Derjugin, 1915].

Alexander Kovalevski station 177; Kola Fjord; 183-201 meters; Onuphis with a

Uttle mud and Hyperammina; July 27 (July 14), 1909 [Derjugin, 1915].

Alexander Kovalevski station 184; Kola Fjord; 143-160 meters; Onuphis and algae;

July 31 (July 18), 1909 [Derjugin, 1915].

Alexander Kovalevski station 187; Kola Fjord; c. 183 meters; Onuphis with algae

and a little Hyperammina; August 7 (July 25), 1909 [Derjugin, 1915.]

Alexander Kovalevski station 193; Kola Fjord; 73-88 meters; small rocks and mud;
August 10 (July 28), 1909 [Derjugin, 1915].

Alexander Kovalevski station 198; Kola Fjord; 73-91 meters; large and small rocks,

a Uttle mud; August 13 (July 31), 1909 [Derjugin, 1915].



374 BULLETIN 82, UNITED STATES NATIONAL MUSEUM VOLUME 1

Alexander Kovalevslci station 201; Kola Fjord; 36-91 meters; rock; August 14

(August 1), 1909 [Derjugin, 1915].

Alexander KovalevsH station 203; Kola Fjord; 55-73 meters; rock; August 14

(August 1), 1909 [Derjugin, 1915].

Alexander Kovalevski station 207; Kola Fjord; 91-137 meters; mud with Onuphis,

Maldanids and rocks; August 14 (August 1), 1909 [Derjugin, 1915].

Alexander Kovalevski station 211; Kola Fjord; 146 meters; mud \\-itli Maldanids,

Onuphis and Hijperammina, largo rocks; August 17 (August 4), 1909 [Derjugin, 1915].

Alexander Kovalevski station 213; Kola Fjord; 109-128 meters: mud with Onuphis,

HTjperammina, Maldanids and large rocks; August 17 (August 4), 1909 [Derjugin, 1915].

Alexander Kovalevski station 215; Kola Fjord; 55-64 meters; rock; August 18

(August 5), 1909 [Derjugin, 1915].

Alexander Kovalevski station 224; Kola Fjord; 164-183 meters: Filograna, Onuphis,

middle sized rocks and sponges; August 20 (August 7), 1909 [Derjugin, 1915].

Alexander Kovalevski station 244; Kola Fjord; 137 meters; mud \\-ith Onuphis,

Hyperammina and Maldanids; August 24 (August 11), 1909 [Derjugin, 1915].

Alexander Kovalevski station 247; Kola Fjord; 109 meters; rock, shells and algae;

August 24 (August 11), 1909 [Derjugin, 1915].

Alexander Kovalevski station 191; Kola Fjord, off the entrance to Sredni inlet;

137 meters; stony; August 10 (July 28), 1909 [Derjugin, 1911, 1915].

Alexander Kovalevski station 205; Kola Fjord, near Shurinoff Island; 16-27 meters;

bottom lithothamnion (partly dead) and large stones with incrustations of lithotham-

nion; August 14 (August 1), 1909 [Derjugin, 1911].

Alexander Kovalevski station 206 ; Kola Fjord, between Shurinoff Island and Sredni

inlet; 101 meters; stony; August 14 (August 1), 1909 [Derjugin, 1909].

Alexander Kovalevski station 217; Kola Fjord, between Veliki and Griazni inlets;

101-121 meters; mud with Onuphis and Maldanids and a few small stones; August 18

(August 5), 1909 [Derjugin, 1911, 1915].

Alexander Kovalevski station 235; Kola Fjord, Olenii inlet; 64-73 meters; August 23

(August 10), 1909 [Derjugin, 1911, 1915] (1, U.S.N.M., 35747).

Alexander Kovalevski station 243; Kola Fjord, between Syedlovati Island and the

Olenii shore; 73 meters; rocks, mud and broken shells; August 24 (August 11), 1909

[Derjugin, 1911, 191.5].

Persey station 70; White Sea (hit. 6G°30' N., long. 40°50' E.); July 3, 1923 [Mes-

sjatzew, 1925].

Barents Sea, north of the Kola peninsula (lat. 72°58' N., long. 39°12' E.); 270-294

meters; July 21, 1899 (1, M.C.Z.).

Poseidon station 3; off the Kola peninsula (lat. 68°58' N., long. 37°28' E.); 175-184

meters; temperature 1.23° C; salinity 34.63 per m.; fine gray sand with clay [Scheuring,

1922].

Poseidon station 61; off the Kola peninsula (lat. 69°02' N., long. 37°30' E.); 178-

188 meters; temperature 1.35° C; salinity 34.67 per m.; fine gray sand [Scheuring, 1922].

Poseidon station 24; north of the Kola peninsula (lat. 71°59' N.,Iong. 3S°00' E.);

274 meters; temperature —1.4° C; salinitj^ 34.29 per m.; clay with fine sand [Scheuring,

1922].
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Poseidon station 25; north of the Kola peninsula (lat. 72° 55'N., long. 39°19' E.);

317-320 meters; temperatui'e —1.74° C; sahnity 34.88 per m.; soft clay [Scheuring,

1922].

Poseidon station 31; off Cape Gorodezh (lat. 67°41' N., long. 41°05' E.); 55 meters;

temperature 2.47° C. ; salinity 33.33 per m. ; fine and coarse sand with gravel [Scheuring,

1922; Schorygin, 1926].

Audrey Pervozmnny station 847 (199); north of the Kola peninsula (lat. 71°30' N.,

long. 38° 00' E.); May 5 (April 22), 1903 [lircitfuss, 1906].

Yermak (Jermak) station 41; Barents Sea, north of the Kola peninsula (lat. 72°51'

N., long. 37°52' E.) ; 240 meters; temperature —0.9° C; mud with stones; July 6 (June

23), 1901 [Knipovitsch, 1901; Michailovskij, 1904, 1905].

Motka Fjord [Jarzj-nsky, 1870; Wagner, 1885].

Willem Barents station 5; close to Vard0, East Finmark (lat. 70°40' N., long.

31°10' E.); 241 meters; hard ground, covered with a thin layer of mud; June 24, 1881.

Poseidon station 2; off Vard0 (lat. 70° 35' N., long. 31° 44' E.); 90-138 meters;

temperature 2.78° C; salinity 34.00 per m.; clay with sand [Scheuring, 1922].

Olga station 44; south of Bear Island (lat. 73° 52'N., long. 19°55' E.); 130-200

meters; fine sand; August 4, 1898 [Hartlaub, 1898].

Michael Sars station 62, 1900; southwest of Bear Island (lat. 74°15' N., long. 16°

50' E.); 280 meters; temperature +2.10° C; rocky; September 5, 1900 [Grieg, 1904].

Michael Sars station 84, 1901; southwest of Bear Island (lat. 74°43' N., long.

17°10' E.); 200 meters; temperature +2.30° C; July 24, 1901 [Grieg, 1904] (1, Berg. M.)

Michael Sars station 62, 1914; near Bear Island (lat. 74°15' N., long. 20°36' E.);

159 meters; temperature +0.62° C; mud and shell; July 16, 1914 [Grieg, 1916].

Michael Sars station 63, 1914; near Bear Island (lat. 74°09' N., long. 19°18' E.);

106 meters; sand and shell; July 16, 1914 [Grieg, 1916].

St. Rose station 33; W.N.W. of Bear Island (about 4 miles N.N.W. of sta. 32,

which was 25 miles N.W. by W. jiW. of Bear Island); 150 meters [Robertson, 1932].

Kirkholmen station 34; off Bear Island (lat. 74°15' N., long. 20°37' E.); 125-

220 meters; August 20, 1928 [Grieg, 1932].

Ernest Holt; 1949, cruise 6, station 66; NE. of Bear Island (lat. 75°05' X., long.

23°45' E.); 131 meters; temperature -0.65° C. [Blacker, 1957].

Ernest Holt; 1949, cruise 7, station 17 (lat. 76°48' N., long. 33°22' E.); 140 meters;

temperature —0.64° C. [Blacker, 1957].

Ernest Holt; 1949, cruise 7, station 18 (lat. 76°51' N., long. 33°14' E.); 183 meters;

temperature 0.02° C. [Blacker, 1957].

Ernest Holt; 1949, cruise 7, station 23 (lat. 76°15' N., long. 26°04' E.); 105 meters;

temperature 0.78° C. [Blacker, 1957].

Ernest Holt; 1951, cruise 4, station 36 (details of this and the following stations

not available); 165 meters; temperature —0.46° C. Station 41; 194 meters; —0.26°

C. Cruise 5, station 20; 146 meters. Station 65; 131 meters; 4.52° C. Station 66;

95 meters; 3.28° C. 1953, cruise 3, station 33; 128 meters. Cruise 4, station 10;

165 meters; —1.58° C. Cruise 5, station 47; 234 meters; —0.24° C. Cruise 6, sta-

tion 13; 142 meters. Station 28; 146 meters. Station 42; 211 meters; —0.11° C.

Station 45; 243 meters; —0.38° C. Station 52; 208 meters; 0.33° C. Station

53; 210 meters; 0.46° C. Station 75; 142 meters; —1.27° C. Cruise 7, station 13;



37G BULLETIN 82, UNITED STATES NATIONAL MUSEUM VOLUME i

248 motors; 0.40° C. Station 30; 165 meters. Station 50; 205 meters; —0.28° C.

Station 53; 210 meters; 0.93° C. Station 54; 215 meters; 1.02° C. Station 55; 228

meters. Cruise 8, station 75; 238 mctei-s; —1.57° C. 1954, cruise 5, station 108; 146

meters; 3.38° C. Station 132; 256 meters; 1.82° C. Station 134; 183 meters; 3.54° C.

[Blacicer, 1957].

Vfiringen station 312; west of Bear Island (lat. 74°54' N., long. 14°53' E.); 1203

meters; temperature -1.2° C; July 22, 1877 (2 pentacrinoids, Berg.M.).

Michael Sars station 83, 1901; five and a half miles southeast of Bear Island;

130 meters; temperature +0.50° C; July 23, 1901 [Grieg, 1904].

North Atlantic Ocean (1, D.M.).

Spitzbcrgen [Lutken, 1871, and subsequent authors] (5, B.M.; Berg.M.).

No locality (Spitzbergen) (1, M.O.M.).

Helgoland station 13; Ross Island about 1 sea mile northwest (lat. S0°48' N.,

long. 20°23' E.); 85 meters; blue mud and red clay with many small and large stones;

July 2, 1898 [Doderlcin, 1905; A. H. Clark, 1912] (several, Berl. M.).

Yermak station 28 (56); northwest of the Seven Islands (lat. 81°01' N., long.

19°28' E.); 180 meters; temperature +0.3° C; mud; August 18 (6), 1899; A.

Tschernyschew [Micliailovskij, 1902, 1903; Grieg, 1904].

Near the Seven Islands; 40-70 meters; Princesse-AHce [Koehler, 1901].

Princesse-Alice station 1012; near the pack ice north of Spitzbergen (lat. 80°0r

N., long. 10°51'15" E.); 430 meters; August 18, 1898 [Prince of Monaco, 1899; Koeh-

ler, 1901] (about 10, M.O.).

North of Spitzbergen Gat. 80°11' N., long. 16°18' E.); [Gislen, 1923].

Lofoten station 10; open sea north of Spitzbergen; 164-183 meters; stony bottom

with mud; August 20, 1890 [Klinckowstrom, 1892].

Samson; northern coast of Spitzbergen; 1872 (1,B.M.).

Yermak station 29 (57); off the northwestern coast of Spitzbergen (lat. S0°19'

N., long. 14°18' E.) ; 65 meters; temperature +2.0° C; mud; A. Tschernyschew, August

19 (7), 1899 [Michailovskij, 1902, 1903; Grieg, 1904].

Dorothea; off the northwestern coast of Spitzbergen (lat. 80°26' N., long. 12°30'

E.); 413 meters; 1818 [Leach, 1830; Owen, 1833] (2, B.M.). Type locaUty.

Trent; off the northwestern coast of Spitzbergen (lat. 80°26' N., long. 11°32' E.);

457 meters; 1818 [Leach, 1830; Owen, 1833].

Vfiringen station 363; off the northwestern coast of Spitzbergen (lat. 80°03' N.,

long. 8°28' E.); 475 meters; temperature +1.1° C; clay [Danielssen, 1892] (several,

U.S.N.M., 8570; Berg.M.).

Willem Barents station 1, 1878; off Smecrenberg Island, northwestern Spitzbergen

Gat. 79°50' N., long. 11°40' E.); 18 meters; temperature 1°C. [Hoffman, 1882;Michail-

ovskij, 1903].

Willem Barents station 2, 1878; northeast of Smeerenberg Island, northwestern
Spitzbergen Gat. 79°40' N., long. 12°10' E.); 37 meters; temperature 1.2° C. [Hoff-

mann, 1882; Michailovskij, 1903].

FrithioJ station 10, 1900; north of Prince Charles Foreland Gat. 79°30' N., long.

10°30' E.); 100 meters; stones [von Hofsten, 1915; Gisl6n, 1924].
Princesse-AUce station 1070; north of Prince Charles Foreland (lat. 79°18'30"

N., long. 10°31'15" E.); 175 meters; mud, sand and gravel; August 4, 1899 [Koehler,

1901, 1909].
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Frithiqf station 9, 1900; north of Prince Charles Foreland (lat. 79°10' N., long.

11°00' E.); 100 meters; ooze [von Hofsten, 1915].

Olga station 28; off the northern entrance to Foreland Sound Oat. 79°00' N.,

long. 1I°00' E.); 36-140 meters; mud and small stones; July 19, 1898 [Doderlein,

1900].

V^ringen station 370; west of Ice Fjord, Spitzborgon (lat. 78°48' N., long. 8°37'

E.); 199 meters; temperature +1.1° C; clay [Danielssen, 1892].

V^ringen station 359; west of Ice Fjord, Spitzbergen (lat. 78°02' N., long. 9°25'

E.); 761 meters; temperature +0.8° C; brown and gray clay [Danielssen, 1892] (1,

Berg. M.).

?Spitzbergen; voyage of H.S.H. the Prince Napoleon, 1856 [A. H. Clark, 1911]

(1, P.M.).

Sofia; Spitzbergen; 16-20 miles west of the entrance to Ice Fjord; 215-250 meters;

1868 [von Hofsten, 1915].

Lofoten station 5; entrance to Ice Fjord; 183 meters; stones; July 14 and August 13,

1890 [Khnckowstrom, 1892].

Svenksund station 43; Svenksund Deep, at the entrance to Ice Fjord, south side;

228-257 meters; temperature +2.74° C; loose mud; July 25, 1908 [von Hofsten, 1915].

Svenksund station 13; Ice Fjord, entrance to Safe Bay; 125-150 meters; tempera-

ture + 0.87° to +1.23° C; mud with shells; Balanus porcatus association; July 16, 1908

[von Hofsten, 1915].

Axel Thordsen; Safe Bay, Ice Fjord; 54-90 meters; mud; 1864 [von Hofsten, 1915].

Svenksund station 94; Ice Fjord, main fjord to the east of Tundra Bay; 141-147

meters; temperature —0.62° C; loose mud with small stones; August 21, 1908 [von

Hofsten, 1915].

Svenksund station 21; Ice Fjord, at the entrance to Tundra Bay; 71-68 meters;

temperature —0.93° C; very loose mud with scattered stones; July 20, 1908 [von

Hofsten, 1915].

Antarctic; Ice Fjord, main fjord off Cape Boheman, between Tundra and Yoldia

Bays; 40-50 meters; 1898 [von Hofsten, 1915].

Svenksund station 102; Ice Fjord, north arm, at the entrance to Yoldia Bay; 70-

93 meters; temperature +0.68° C; firm tenacious mud with many stones; August

14, 1908 [von Hofsten, 1915].

Svenksund station 106; Yoldia Bay, Ice Fjord, 2000 meters from the edge of the

Svea glacier; 28 meters; temperature +2.87° C; tenacious mud with gravel; August

19, 1908 [von Hofsten, 1915].

Svenksund station 116; Ice Fjord, north arm, off the entrance to Dickson Bay;

57-60 meters; temperature +1.2° C; gravel and stones; August 25, 1908 [von Hofsten,

1915].

Svenksund station 122; Ice Fjord, Dickson Bay; 44^0 meters; temperature —0.2°

to —0.7° C; mud; August 28, 1908 [von Hofsten, 1915].

Svenksund station 125; Ice Fjord, Dickson Bay; 62-70 meters; temperature

— 1.32° C; loose red mud; August 28, 1908 [von Hofsten, 1915].

Svenksund station 120; Ice Fjord, Dickson Bay; 98 meters; temperature —1.63°

C; loose mud; August 27, 1908 [von Hofsten, 1915].

Svenksund station 82; Ice Fjord, Billen Bay; 65 meters; temperature —0.7° C;
loose mud with gravel; August 15, 1908 [von Hofsten, 1915].
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Svenksund station 87; Ice Fjord, Billcii Bay; 35-37 meters; temperature +1.5°

C; very loose mud with a little gravel; August 17, 1908 [von Hofsten, 1915].

Svenksund station 47; Ice Fjord, at the entrance to Sassen Bay; 97-120 meters;

temperature apparently about 0° C; loose mud; July 29, 1908 [von Hofsten, 1915].

Svenksund station 4G; Ice Fjord, Sassen Bay; 94-80 meters; loose mud; July 29,

1908 [von Hofsten, 1915].

Princesse-Aiice station 997; Ice Fjord, Temple Bay (the eastward continuation of

Sassen Baj-) (lat. 7S°22' N., long. i7°10'15" E.); 102 meters; black mud; August 11,

1898 [Prince of Monaco, 1899; Richard, 1900; Koehler, 1901] (1 + , M.O.).

V^ringen station 374; Advent Bay, Ice Fjord (lat. 78°16' N., long. 15°33' E.);

110 meters; temperature +0.7° C; clay [Danielssen, 1892] (2, Berg.M.).

Svenksund station 96; Ice Fjord, main fjord north of Green Bay; 200-230 meters;

temperature +2.56° C; mud with a few stones and gravel; August 22, 1908 [von

Hofsten, 1915].

Bakan station 3 (63); Ice Fjord, opposite Green Bay (lat. 77°28' N., long. 18°40'

E.); 205 meters; temperature —0.8° C; ?mud; June 27 (14), 1900; A. Wolkowitsch

[Michailovskij, 1902, 1903].

Princesse-Aiice station 2632; entrance to Green Bay; 150 meters; August 5-9,

1907 [Koehler, 1909].

Olga station 26; Ice Fjord, entrance to Green Bay (lat. 78°05' N., long. 14°13'

E.); 145-180 meters; muddy; July 17, 1898 [Ilartlaub, 1900; Doderlein, 1900].

Michael Sars station 87, 1901, Ice Fjord, Green Bay; 140 meters; temperature

+ 1.10° C; July 26, 1901 [Grieg, 1904] (about 12, Berg. M.).

Polhem and Gladan; Ice Fjord, Green Bay; 180 meters; stones and mud; 1872-

1873 [von Hofsten, 1915].

Bell Sound, Spitzbergen; Leche (1, Berl.M., 3855).

Lofoten station 3; entrance to Bell Sound; 110-128 meters; stones; July 3, 1890

[Klinckowstrom, 1892].

TIeUjoland station 10; m the middle of the entrance to Bell Sound (lat. 77°37'

N., long. 14°05' E.); 150 meters; tenacious blue mud with many larger and smaller

rounded stones; June 27, 1898 [Doderlein, 1905; A. H. Clark, 1912] (several, Berl.M.).

OUja station 39; west of Horn Sound (lat. 76° 58'N., long. 13°20' E.); 115 meters;

mud; July 27, 1898 [Hartlaub, 1900].

Olga station 40; west of Horn Sound (lat. 76°43' N., long. 13°40' E.); 160 meters;

mud; July 27, 1898 [Hartlaub, 1900].

Blaajjeld station 3; western coast of Spitzbergen (lat. 77°43' N., long. 10°51' E.);

203-215 meters; bottom temperature (at 185 meters) 2.30° C; stones and mud; July

5-6, 1923 [Grieg, 1925].

Blaajjeld station 43; western coast of Spitzbergen (lat. 76°58' 05" X., long. 12°45'

E.); 220-253 meters; stones, bryozoans and shells; August 4-5, 1923 [Griog, 1925].

Blaafjeld station 51 ; western coast of Spitzbergen (lat. 76°58' N., long. 12°35' E.)

;

210-256 meters; bottom temperature (at 230 meters) 2.57° C; stones and mud; August

7-8, 1923 [Grieg, 1925].

Blaajjeld station 52; western coast of Spitzbergen (lat. 77°41' N., long. 11°20' E.);

233-264 meters; bottom temperature (at 220 meters) 2.58° C; stones and mud; August

8, 1923 [Grieg, 1925].
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Tomk Station 88; western coast of Spitzbergcn Gat. 77°48' N., long. 10°5.5' E.);

192-207 meters; stones; August 16-17, 1924 [Grieg, 1925].

Tovik station 91; western coast of Spitzbergen (lat. 78°02'05" N., long. 14°12' E.);

152 meters; bottom temperature (at 145 meters) 1.5° C; August 22, 1924 [Grieg, 1925].

Tomk station 10; Spitzbergen Bank (lat. 77°44' N., long. 11°45' E.); 185-228

meters; June 30, 1925 [Greig, 1927].

Tovik station 14; Spitzbergen Bank (lat. 78°5' N., long. 14°ir E.); 150 meters;

July 8, 1925 [Greig, 1927].

Tovik station 20; Spitzbergen Bank (lat. 77°45' N., long. 10°44' E.); 223-251

meters; July 9, 1925 [Greig, 1927].

Tovik station 23; Spitzbergen Bank Gat. 77°45' N., long. 11°56' E.), 117-160

meters; July 10-11, 1925 [Greig, 1927].

Tovik station 24; Spitzbergen Bank (lat. 77°43' N., long. 12°7' E.); 130 meters;

July 11, 1925 [Greig, 1927].

Tovik station 26; Spitzbergen Bank (lat. 76°50' N., long. 13°22' E.); 115-230

meters; July 13, 1925 [Greig, 1927].

Tovik station 28, Spitzbergen Bank Gat. 78°7' N., long. 14°8' E.); 150-240 meters;

July 14-15, 1925 [Greig, 1927].

Tovik station 31; Spitzbergen Bank Gat. 78°5' N., long. 14°11' E.); 150 meters;

July 16, 1925 [Greig, 1927].

Armauer Hansen station 187; Bell Sound; 120-190 meters; August 27, 1926 [Greig,

1927].

Kirkholmen station 49; Green Harbor, Spitzbergen Gat. 78°2'5" N., long. 14°12'

E.); 153 meters; September 2, 1928 [Greig, 1932].

V0ringen station 343; west of South Cape, Spitzbergen Gat. 76°34' N., long.

12°51' E.); 1358 meters; temperature —1.2° C; clay [Danielssen, 1892].

Helgoland station 24; South Capo about 12 sea miles west Gat. 76°23' N., long.

15°04' E.) ; 135 meters; fine blue mud mixed with sand, and many large stones, smooth

and sharp angled; July 21, 1898 [Doderlein, 1905; A. H. Clark, 1912] (several, Berl. M.).

Olga station 57; South Cape bearing NNE. 14 miles distant; 179 meters; coarse

stones with mud; August 10, 1898 [Hartlaub, 1900].

Olga station 41; southwest of South Cape (lat. 76°23' N., long. 15°07' E.); 145

meters; mud with sand; July 27, 1898 [Hartlaub, 1900].

V^ringen station 336; off South Cape Gat. 76°19' N., long. 15°42' E.); 128 meters;

temperature +0.4° C; clay; hard bottom [Danielssen, 1892] (1, Berg. M.).

Olga station 56; off South Cape Gat. 76°17' N., long. 15°27' E.); 114-146 meters;

mud, followed by mud with stones; August 10, 1898 [Hartlaub, 1900].

Eastern Spitzbergen [Schaudinn, 1899].

Willem Barents station 4, 1884; mouth of Stor Fjord (lat. 76°59' N., long. 18°21'

E.); 128 meters; temperature —0.3° C; clay; July 6, 1884 [P.H. Carpenter, 1886].

Bakan station 23 (23) ; western side of the entrance to Stor Fjord Gat. 76°42' N.,

long. 17°28' E.); 131.5-139 meters; temperature —0.7° C; coarse gravel; A. Birula,

August 3 (July 22), 1899 [Michailovskij, 1902, 1903].

Bakan station 14 (84); north central Stor Fjord Gat. 78°03' X., long. 20°05' E.);

75.5 meters; thin sandy mud with gravel; temperature +2.5° C; August 20 (7), 1901

[Michailovskij, 1902].

J55ft-622—67 26



3S0 BULLETIN 82, UNITED STATES NATIONAL MUSEUM VOLUME 1

Bakan station 16 (86);Stor Fjord, Ginevra Bay, between Hcllvaldsberg and For-

vfixlingsuddcn (lat. 78°34' N., long. 20°25' E.); 41.5 meters; temperature +2.3° C;

thin gray mud and stones, with red algae; July 24 (11), 1901; A. Wolkowitsch [Michai-

lovskij, 1902, 1903].

Bakan station 3 (73); Stor Fjord, Ginevra Bay, near ForviLxlingsudden (lat.

78°32' N., long. 20°20' E.); 36 meters; temperature +1.0° C; mud with stones and

Laminnria; A. Wolkowitsch, July 6 (June 23), 1901 [Michailovskij, 1902, 1903].

IhUjoland station 0; Stor Fjord, near Changing Point at the entrance to Ginevra

Bay (lat. 7S°15' N., long. 20°00' E.); 105-110 meters; tenacious blue mud with small

scattered rounded stones; June 20, 1898 [Doderlein, 1905; A. H. Clark, 1912] (several

Berl. M.).

Bakan station 18 (88); Stor Fjord, south of the entrance to Ginevra Bay, in the

latitude of Anderson's Bay (lat. 78°24' N., long. 19°52' E.); 47 meters; temperature

+ 1.4° C; coarse gravel; A. Wolkowitsch, September 4 (August 22), 1901 [Michailov-

skij, 1902, 1903].

Bakan station 14 (84); north central Stor Fjord (lat. 78°03' N., long. 20°05' E.);

75.5 meters; temperatm-e +2.5° C; thin sandy mud \vith gravel; A. Wolkowitsch,

August 20 (7), 1901 [Michailovskij, 1902, 1903; Greig, 1904].

Bakan station 6 (76) ; center of Stor Fjord, between Whales Head and Cape Agardh

(lat. 77°47' N., long. 19°07' E.); 101 meters; temperature —1.8° C; soft mud \vith

fragments of annelid tubes; A. Wolkowitsch, Jidy 16 (3), 1901 [Michailovskij, 1902,

1903].

Bakan station 2 (72); Stor Fjord, 5 miles west of Whales Point Bay (lat. 77°28' N.,

long. 20°31' E.); 93.5 meters; temperature —1.7° C; fine mud with red algae and

Laminaria; A. Wolkowitcsh, June 25 (12), 1901 [Michailovskij, 1902, 1903].

Helgolaml station 3 ; Stor Fjord, 13 sea miles WSW. of Whales Point (lat. 77°19' N.,

20°03' E.); 52 meters; yellow mud ^vith rounded stones; June 17, 1898 [Doderlein,

1905; A. H. Clark, 1912] (several, Berl. M.).

Kiikenthal's stations 8-11; off Deevie Bay, Edge Land, near Whales Point; about

27 meters; small stones and sand, and a little mud; Jime 10, 1886 [PfefTer, 1894] (13,

H. M.;Berl M., 3683).

Princesse-Alice station 976; between Hope (also known as Sea Horse or Walrus)

Island and Edge Land (lat. 76°45' X., long. 23°20'15" E.); 186 meters; mud; August 2,

1898 [Kochler, 1898, 1901, 1909] (1, M.O.).

Helgoland station 9; 3 sea miles SE. of Half Moon Island ;,wcst of Cape Negro,

Edge Land), in the vicinity of Menke Island i,lat. 77°12' N., long. 23°23' E.) ; 90 meters;

blue tenacious mud with scattered large and numerous small rounded stones; June 25,

1898 [Doderlein, 1905; A. H. Clark, 1912] (several, Berl. M.).

Helgoland station 25; Half Moon Island about 20 sea miles NE. (lat. 77°23.5' N.,

long. 24°07' E.); 75 meters; gray-blue mud with many stones up to the size of one's

head, partly rounded, partly sharp angled; July 22, 1898 [Doderlein, 1905; A. H. Clark,

1912] (several, Berl. M.).

Helgoland station 49; Ryk-Ys Islands, among the islands (lat. 77°49' N., long.

25''12' E.); 60-80 meters; a few small stones, many pelecypod shells, and the remains of

polyzoans; August 19, 1898 [Doderlein, 1905; A. H. Clark, 1912] (several, Beil. M.).

Helgoland station 34; King Charles Land, Swedish Foreland, about 2 sea miles
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west of Cape Amesen; 85 meters; j^ellow mud, without stones, numerous worm tubes;

August 4, 1898 [Doderlein, 1905; A. H. Clark, 1912] (several, Berl. M.).

Helgoland station 33; King Charles Land, Bremer Somid, about 'i% sea miles SSW.
KW. of Cape Weissenfels ; 105 meters; blue mud vAth a few small rounded stones, many
mussel shells; August 4, 1898 [Doderlein, 1905; A. H. Clark, 1912] (several, Berl. M.).

Helgoland station 32; King Charles Land, midway between Jena and Abel Islands;

40 meters; small and large stones, up to the size of one's head, encrusted with led

calcareous algae, many red algae; August 2, 1898 [Doderlein, 1905; A. H. Clark, 1912]

(several, Berl. M.).

Helgoland station 36; North East Land, eastern side, about 4 sea miles from the

glacier aat. 79°35' N., long. 28°00' E.); 66 meters; a Httle blue mud and small and

large stones up to the size of one's head, rounded and sharply angled; August 6, 1898

[Doderlein, 1905; A. H. Clark, 1912] (several, Berl. M.).

Helgoland station 37; Great Island (off northeastern Spitzbergen) about 6 sea

miles northeast (lat. 80°15' N., long. 30°00' E.) 95 meters; a little yellow mud, many
stones up to the size of one's fist; August 8, 1898 [Doderlein, 1905; A. H. Clark, 1912]

(several, Berl. M.).

Helgoland station 38; Charles XII Island, about 12 sea miles north (lat. 81°

00' N., long. 25°10' E.); 195 meters; heavy stones, larger than a man's head, no mud;
August 8, 1898 [Doderlein, 1905; A. H. Clark, 1912] (several, Berl. M.).

Willem Barents station 10, 1884; Barents Sea (lat. 75°30' N., long. 33°40'07"E.);

164 meters; temperature —0.6° C; clay and stones; September 17, 1884 [P. H.

Carpenter, 1886].

Willem Barents station 6, 1879; central Barents Sea (lat. 74°00'30" N., long.

37°31'30" E.); 227 meters; temperature +0.2° C. [Hoffmann, 1882].

Michael Sars station 55, 1914; central Barents Sea (lat. 75°05' N.,long. 35°54'E.);

167-170 meters; temperature +0.23° C; mud; July 12, 1914 [Grieg, 1916].

Willem Barents station 2, 1879; central Barents Sea Gat. 75°13'30" N., long.

25°51'30" E.); 183 meters: temperature +1.0° C; July 5, 1879 [van Lidth de Jeude,

1879].

Station 10; Barents Sea (lat. 74°10' N., long. 54°20' E.); 156 meters; dark green

mud with roimded stones; August 17, 1921 [Schorj'gin, 1925].

Station 12; Barents Sea (lat. 75°00' N., long. 54°00' E.); 245 meters; mud with

small stones; August 19, 20, 1921 [Schorygin, 1925].

Station 15; Barents Sea (lat. 77°00' N., long. 62°00' E.); 134 meters; stony bot-

tom; August 21, 1921 [Schorj-gin, 1925].

Station 16b; Barents Sea (lat. 77°36' N., long. 63°18' E.); about 300 meters;

mud with stones and concretions; August 21, 1921 [Schorygin, 1925: Gorbunow,

1933].

Station 17b; Barents Sea (lat. 76°59' N., long. 62°52' E.); 150 meters; mud
with small and large stones; August 22, 1921 [Schorygin, 1925].

Station 20; Barents Sea (lat. 75°40' N., long. 55°28' E.); 100 meters, mud and

stones, August 23, 1921 [Schorygin, 1925].

Station 88; Barents Sea (lat. 74°22' N., long. 41°00' E.); 260 meters; greenish

gray mud with stones and concretions; August 26, 1923 [Schorygin, 1925].

Station 91; Barents Sea (lat. 76°07' N., long. 40°o0' E.); 270 meters; greenish

gray mud with stones and concretions; August 27, 1923 [Schorygin, 1925].
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Station 92; Barents Sea (lat. 76°40' N., long. 40°46' E.); 214 meters; greenish

gray mud \nth stones and concretions; August 28, 1923 [Schorygin, 1925].

Station 94; Barents Sea (lat. 77°51' N., long. 40°38' E.)- 237 meters; cinnamon

colored mud wth stones and concretions; August 28, 29, 1923 [Scliorygin, 1925].

Station 95; Barents Sea (lat. 78°2C' N., long. 40°34' E.); 268 meters; greenish

gray mud \vith stones and concretions; August 29, 1923 [Schorygin, 1925].

"

Station 97; Barents Sea G'lt- 79°50' N., long. 43° 30' E.); 334 meters; cinnamon

colored and gray mud \vith stones and concretions; August 30, 1923 [Schorygin,

1925].

Station 98; Barents Sea (lat. 70°47' N., long. 48°35' E.); 325 meters; cinnamon

colored and gray mud with stones and concretions; August 31, 1923 [Schorygin, 1925].

Station 99; Barents Sea (lat. 79°09' N., long. 46°50' E.); 75 meters; greenish

sandy mud with stones; August 31, 1923 [Schorygin, 1925].

Station 100; Barents Sea Gat. 78°38' N., long. 50°42' E.); 290 meters; gray mud

^vith stones; September 1, 1923 [Schorj-gin, 1925].

Station 103; Barents Sea (lat. 76°57' N., long. 62°08' E.); 170 meters; greenish

gray mud \vith stones, September 2, 1923 [Schorygin, 1925].

Sokolitm station 10; Barents Sea (lat. 74° N., long. 33°30' E.); 274 meters; August

14, 1921 [Dcrjugin, 1924].

No. 1339; Barents Sea (lat. 75° N., long. 33°46' E.); 186 meters; July 31, 1906

[Dcrjugin, 1924].

Biological Station of the Murman coast. Kola meridian Expedition, August

17-21, 1925; station 11, Barents Sea (lat. 74°30' N., long, of the Kola meridian);

270 meters; mud with polychaete tubes; temperature —0.75° C. [Tanasijcuk, 1927].

Yermak station 65; Off Cape Flora, Franz Josef Land (lat. 79°38' N., long.

50°38'00" E.); 110 meters; temperature — 1.7°C.; shells; August 10 (July 28), 1901

[Knipovitsch, 1901; Michailovskij, 1904, 1905] (2, M.C.Z., 399).

Yertnak station 80; south of Wilczck Land, Franz Josef archipelago (lat. 79°51'18"

N., long. 60°44' E.); 323 meters; temperature — 1.1°C.; mud [Knipovitsch, 1901;

Michailovskij, 1904, 1905; Gorbunow, 1933].

Yermak station 82; east of Franz Josef Land (lat. 80°26' N., long. 64°14' E.);

204 meters; mud; August 3, 1901 [Knipovitsch, 1901].

Yermak station 77; between Franz Josef Land and northwestern Nova Zembla

Gat. 7S°21' N., long. 61°15' E.); 311 meters; temperature —0.1° C; mud; August 1,

1901 [Knipovitsch, 1901].

Yermak station 85; between Franz Josef Land and Nova Zembla (lat. 78°07' N.

long. 63°33' E.); 362 meters; temperatiu-e -1.2° C; mud; August 17 (4), 1901 [Knip-

ovitsch, 1901; Michailovskij, 1904, 1905; Gorbunow, 1933].

Yermak station 76; between Franz Josef Land and Nova Zembla (lat. 77°53'

N., long. 61°29' E.); 356 meters; temperature —1.2° C; mud; August 1, 1901 [Knip-

ovitsch, 1901].

Yermak station 86; NW. of northern Nova Zembla (lat. 77°31' N., long. 64°34'

E.); 280 meters; temperature —1.1° C; mud; August 4, 1901 [Knipovitsch, 1901].

Willem Barents station 18; ])etween Franz Josef Land and Nova Zembla (lat.

77°05' N., long. 63°53' E.); 119 meters; temperature —1.0° C; fine mud with many
stones; August 25, 1881 [P. II. Carpenter, 1886].

Willem Barents station 21, 1881; west of northern Nova Zembla (lat. 76°ol' N.,
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long. 44°20' E.); 265 meters; temperature — 1.1°C.; mud; September 7, 1881 [von

Graff, 1884; P. H. Carpenter, 1886].

Willem Barents station 10, 1878; west of northern Nova Zembia (lat. 76°31' N.,

long. 45°36' E.); 237 meters; temperature +1.0° C. [Hoffmann, 1882].

Willem Barents station 17, 1881; western coast of Nova Zembia (lat. 75°49' N.,

long. 58°41' E.) ; 124 meters; temperature —1.8° C; fine gray mud with stones; August

18, 1881 [P. H. Carpenter, 1886].

Willem Barents station 10, 1879; west of the southern part of Nova Zembia (lat.

72°38' N., long. 44°30'24" E.); 68 meters; temperature 4.2° C. [Hoffmann, 1882].

Zamitza station 14; northern Nova Zembia; Neupokojew Bay (lat. 74°42'30" N.,

long. 59°32' E.) ; 52-75 meters; bottom temperature —1.40° C; clay with stony flakes;

September 4, 1925 [Gorbunow, 1933].

Zamitza station 28; northern Nova Zembia; between Mack Harbor and Inostrant-

zew Bay; 120 meters; September 8, 1928 [Gorbunow, 1933].

Zarnitza station 30; northern Nova Zembia; 13 miles from Suchoi Noss; 145

meters; small and large stones and gray mud; September 9, 1925 [Gorbunow, 1933].

Lomonossow station V; northern Nova Zembia; off the entrance to Krestowaja

Bay; 105 meters; mussels; September 22, 1931 [Gorbunow, 1933].

Lomonossow station I; northern Nova Zembia; at the entrance to Russian Harbor;

200 meters; gray mud and small stones; September 12, 1931 [Gorbunow, 1933].

Matotchkin Char (Scharr), Nova Zembia; 8-15 meters; clay and stone; July 15,

1921 [Grieg, 1928].

Tegetthoj; west of central Nova Zembia (lat. 74°45.S' N., long. 51°42'E.); 236

meters; mud; July 28, 1872 [von Marenzeller, 1878].

Audrey Pervozvanny station 890 (240); west of southern Nova Zembia (lat. 72°19'

N., long. 47°45' E.); 220 meters; mud; August 7 (July 25), 1903 [Breitfuss, 1906].

Willem Barents station 21, 1880; west of central Nova Zembia (lat. 74°41'04" N.,

long. 50°23' E.); 153 meters; temperature +0.6° C; July 30, 1880 [von Graff, 1884;

P. H. Carpenter, 1886, 1887].

Yermak station 88; off north central Nova Zembia (lat. 75°59' N., long. 55°24'

E.); 95 meters; temperature — 1.9°C.; mud; August 21 (8), 1901 [Knipovitsch, 1901;

Michailovskij, 1904, 1905].

Yermak station 71; off the northwestern coast of Nova Zembia (lat. 76°30' N.,

long. 59°24' E.); 194 meters; temperature —1.3° C; mud; August 13 (July 31), 1901

[Knipovitsch, 1901; Michailovskij, 1904, 1905].

Yermak station 58; west of north central Nova Zembia (lat. 75°13' N., long. 53°23'

E.); 179 meters; temperature — 1.9°C.; mud; August 6 (July 24), 1901 [Knipovitsch,

1901; Michailovskij, 1904, 1905].

Yermak station 486; west of central Nova Zembia (lat. 74°28' N., long. 54°18'

E.); 160 meters; mud; July 15 (2), 1901 [Knipovitsch, 1901; Michailovskij, 1904, 1905].

Kosten Scharr, southwestern Nova Zembia; 46 meters; mud [Stuxberg, 1878,

1886].

Off the southwestern coast of Nova Zembia (lat. 72°07' N., long. 50°5S' E.); 110

meters; sand and mud [Stuxberg, 1878, 1886].

Willem Barents station 13, 1879; off the southwestern coast of Nova Zembia (lat.

71°23'00" N., long. 49°38'00" E.); 122 meters; temperature -0.1° C; August 1, 1879

[d'Urban, 1880].
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Kara Sea [Nordenskiold, 1876] (16, M.C.Z. [F. Miiller], 286; CM.).

Dijmphna: Kara Sea; 80-183 meters [Levinsen, 1886; A. H. Clark, 1913] (10,

U.S.N.M., 17826; B.M.; CM..; Bcrl. M., 3193).

Station 27; Kara Sea (lat. 70°42' N., long. 58°33' E.); 145 meters; sandy mud

with small stones; August 2G, 1921 [Schorygin, 1925].

Station 29; Kara Sea (lat. 72°14'30" N., long. 62°04' E.); 121 meters; yellow

mud; August 27, 1921 [Schorygin, 1925].

Station 30; Kara Sea (lat. 73°07' N., long. 60°04' E.); 59 meters; mud with

concretions and stones; August 27, 1921 [Schorygin, 1925].

Sedow station 25; northern Kara Sea (lat. 78°33' N., long. 63°10' E.); 300 meters;

bottom temperatm-e +1.14° C; small stones; September 5, 1929 [Gorbunow, 1933].

Sedow station 44; northern Kara Sea (lat. 78°58' N., long. 68°25' E.); 350 meters;

bottom temperature —1.60° C; loose brown mud; August 12, 1930 [Gorbunow,

1933].

Sedow station 46; northern Kara Sea (lat. 79°26' N., long. 78°03' E.); 40 meters;

bottom temperature —1.60° C; probably stones; August 16, 1930 [Gorbunow, 1933].

Sedow station 48; northern Kara Sea (lat. 79°?' N., long. 78°30' E.); 95 meters;

loose brown mud; August 18, 1930 [Gorbunow, 1933].

Sedow station 50; northern Kara Sea (lat. 78° 20' N., long. 79°10' E.); 175 meters;

bottom temperature —1.54° C; loose brown mud and concretions; August 19, 1930

[Gorbunow, 1933].

Sedow station 58; northern Kara Sea (lat. 80°26' N., long. 85°57' E.); 170

meters; bottom temperatiu-e —1.36° C; loose brown mud, gray clay, and stones;

August 31, 1930 [Gorbunow, 1933].

Sedow station 59; northern Kara Sea (lat. 80°47' N., long. 89°50' E.); 52 meters;

bottom temperature —1.48° C; presumably stones and lithothamuion ; August 31,

1930 [Gorbunow, 1933].

Sedow station 60; northern Kara Sea (lat. 79°00' N., long. 87°04' E.); 180 meters;

bottom temperature —1.53° C; loose brown mud; September 1, 1930 [Gorbunow,

1933].

Sedow station 61; northern Kara Sea (lat. 78°31' N., long. 86°20' E.); 119 meters;

bottom temperatm-e —1.82° C; very sandy brown mud and stones; September 2,

1930 [Gorbunow, 1933].

Sedow station 62; northern Kara Sea (lat. 78°02' N., long. 86°30' E.); 108 meters;

bottom temperatm-e —1.63° C; very sandy brown mud and stones; September 2,

1930 [Gorbunow, 1933].

Sedow station 64; northern Kara Sea (lat. 77°13' N., long. 85°38' E.); 53 meters;

bottom temperature —1.64° C; loose brown mud and gray clay; September 3, 1930

[Gorbunow, 1933].

Sedow station 65; northern Kara Sea (lat. 76°38' N., long. 81°48 E.); 57 meters;

bottom temperature —1.61° C; loose brown mud, gray clay, and concretions on

stones, mussels, and polj-chaeto tubes; September 3, 1930 [Gorbunow, 1933].

Sedow station 67; northern Kara Sea (lat. 76°30' N., long. 76°53' E.); 104 meters;

bottom temperature —1.60° C; loose brown mud; September 4, 1930 [Gorbunow,

1933].

Lomonossow station 69; northern Kara Sea (lat. 79°57' N., long. 70°03' E.);
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512 meters; bottom temperature —0.79° C; stones and fine rubble; September 2,

1931 [Gorbunow, 1933].

Lomonossow station 71; northern Kara Sea (lat. 77°32' N., long. 70°05' E.);

320 meters; bottom temperature —0.97° C; stones; September 2, 1931 [Gorbunow,
1933].

Lomonossow station 77; northern Kara Sea (lat. 78°0S' N., long. 73°47' E.);

446 meters; bottom temperature —0.98° C; brown mud; September 6, 1931 (Gor-

bunow, 1933].

Lomonossow station 79; northern Kara Sea (lat. 77°39' N., long. 74°00' E.);

300 meters; bottom temperatiu"e —0.97° C; brown mud; September 7, 1931 [Gorbunow,
1933).

Lomonossow station 81; northern Kara Sea (lat. 77°10' N., long. 74°10' E.);

224 meters; bottom temperatm-e —0.97° C; brown mud and gray clay; September

7, 1931 [Gorbunow, 1933].

Lomonossow station 82; northern Kara Sea (lat. 77°25' N., long. 76°00' E.);

203 meters; bottom temperature —1.04° C; September 8, 1931 [Gorbunow, 1933].

Lomonossow station 83; northern Kara Sea (lat. 77°42' N., long. 76°00' E.);

275 meters; brown mud and gray clay; September 8, 1931 [Gorbunow, 1933].

Belgica station 37, 1907; Kara Sea, off southern Nova Zembla (lat. 72°33' N.,

long. 56°06' E.); 105 meters [Grieg, 1910].

Belgica station 110, 1907; Kara Sea, off southern Nova Zembla (lat. 71°31' N.,

long. 57°09'E.); 220 meters [Grieg, 1910].

Belgica station 147, 1907; Kara Strait, between Nova Zembla and Waigatsch
Island (lat. 70°39' N., long. 58°33' E.); 127 meters [Grieg, 1910].

Belgica station 153, 1907; Kara Strait (lat. 70°25' N., long. 57°56' E.); C6 meters

[Grieg, 1910].

Belgica station 146, 1907; Kara Strait (lat. 70°40' N., long. 58°33' E.); 135 meters

[Grieg, 1910].

Varna station 82; off the mouth of Kara Bay (lat. 71°05' N., long. 62°45' E.);

134 meters; temperature —0.7° C; density 1.024; brown mud; July 26, 1883 [Ruijs,

1887].

Varna station 74; off the mouth of Kara Bay (lat. 71°06' N., long. 63°16' E.);

128 meters; temperature —1.2° C; density 1.025; brown mud; July 3, 1883 [Ruijs,

1887].

Varna station 18; off the mouth of Kara Bay (lat. 71°04' N., long. 64°05' E.);

101 meters; temperature —1.2° C; density 1.024; February 14, 1883 [Ruijs, 1S87].

Varna station 51; off the mouth of Kara Bay (lat. 71°31' N., long. 64°13' E.);

86 meters; temperatiu-e —1.4° C; density 1.025; brown mud; May 4, 1883 [Ruijs,

1887; P. H. Carpenter, 1887].

Varna station 56; off the mouth of Kara Bay (lat. 71°25' N., long. 64°16' E.);

93 meters; gray mud with a thin brown upper layer; May 15, 1883 [Ruijs, 1887;

P. H. Carpenter, 1887].

Varna station 35; off the mouth of Kara Bay (lat. 71°35' N., long. 64°36' E.); 110

meters; temperature -1.8° C; density 1.026; gray mud with a brown upper layer;

March 22, 1883 [Ruijs, 1887; P. H. Carpenter, 1887].

Varna station 41; off the mouth of Kara Bay (lat. 71°30' N., long. 64°38' E.); 101

meters; temperature —0.8° C; density 1.025; thin brown mud [Ruijs, 1887].
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Varna station 37, off the mouth of Kara Bay (lat. 71°33' N., long. 64°43' E.); 99

meters; thick masses of mud with a brown upper layer; March 27, 1883 [Ruijs, 1887].

Varna station 38; off the moulh of Kara Bay (lat. 71°33' N., long. 64°45' E.); 107

meters; temperature 0° C; density 1.025; thin brown mud; March 26, 1883 [Ruijs,

1SS7; P. II. Carpenter, 1SS7].

Varna station 50; off the mouth of Kara Bay (lat. 71°3S' N., long. 64°52' E.); 91

meters; temperature —1.5° C; density 1.026; gray mud mixed with brown; April 29,

1883 [Ruijs, 1887].

Varna station 25; off the mouth of Kara Bay (iat. 71°20' N., long. 64°53' E.); 124

meters; temperature —0.8° C; density 1.024; viscous gray mud with a brown upper

layer; March 1, 1883 [Ruijs, 1887].

Vai-na station 48; off the mouth of Kara Bay (lat. 71°39' N., long. 64°58' E.); 142

meters; temperature —0.1° C; density 1.025; thin brown mud; April 23, 1883 [Ruijs,

1887].

Varna station 26; eastern side of the mouth of Kara Bay (lat. 71°30' N., long.

65°04' E.); 152 meters; temperature —0.2° C; viscous gray mud with a brown upper

layer; March 3, 1883 [Ruijs, 1887].

Varna station 45; western coast of the Yalmal peninsula (lat. 71°43' N., long.

65°13' E.); 150 meters; temperature —0.3° C; density 1.025; thm brown mud; April

14, 1883 [Ruijs, 1887].

Vega station 46; east of Beluga Bay, Nova Zembla (lat. 73°28' N., long. 58°00'

E.); 91-228 meters; stony; September 7, 1876 [Stuxberg, 1882, 1886].

Vega station 47; off Matthew Strait, Nova Zembla (lat. 73°30' N., long. 58°20'

E.); 146 meters; ?stony; September 7, 187G [Stuxberg, 1878, 1882].

Vega station 49; central Kara Sea (lat. 73°38' N., long. 63°45' E.); 146 meters;

sand and broken shells; September 5-6, 1876 [Stuxberg, 1878, 1882, 1886].

Vega station 51; southeast of Cape Edward, Nova Zembla (lat. 74°43' N., long.

65°35' E.); 146 meters; ?mud; September 4, 1876 [Stuxberg, 1878, 1882].

West of central Nova Zembla (lat. 74°45' N., long. 51°42' E.); 236 meters [Stux-

berg, 1886].

Ymer station 53; south of northern Nova Zembla (lat. 75°43' N., long. 65°20' E.);

73-91 meters: mud; August 24, 1875 [Stuxberg, 1878, 1886].

Ymer station 32 ; northwest of Cape Ragosin, the northwestern point of Beli Is-

land, off the Samoyed peninsula (lat. 73°45' N., long. 69°10' E.); 18 meters ; temperature
— 1.0° C; sand; August 10, 1875 [Stuxberg, 1886].

Ymer station 38; north of the Gulf of Obi (lat. 75°00' N., long. 75°20' E.); 40

meters; temperature —1.7° C; salinity 32.2 per m.; mud and sand; August 11, 1875

[Stuxberg, 1882].

Ymer station 41; north of Dickson's Island, at the mouth of the Yenesei river

Oat. 74°30' N., long. 80°30' E.); 36 meters; mud; August 14, 1875 [Stuxberg, 1878,

1882, 1886].

Vega station 62; near Cape Palander (lat. 76°18' N., long. 92°20' E.); 73 meters;

temperature —1.4° C; brown mud; August 13, 1878; density 1.0266 [Stu.xberg, 1882,

1886].

Vega; near Taimur (Taimyr) Island (long. 97° E.) [Nordenskiold, 1881].

Vega; west of Tamuir; 1878 {Antedon dentafa, P. H. Carpenter, MS.) [Gisl^n, 1923].
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Zarya station 44; Gulf of Taimur, north of the mouth of the Taimur river (lat.

76°59'30" N., long. 100°19'30" E.); 28 meters; mud with stones; August 31 (18), 1901

[Kalischewskij, 1907].

Vega station 67; east of Cape Cheliuskin, Taimur peninsula (lat. 77°28' N., long.

10S°2S' PI); 91 meters; temperature —1.4° C; mud; August 21, 1878; density 1.0270

[Stuxberg, 1882].

Vega station 72; off the mouth of Chatanga Gulf (lat. 75°00' N., long. 113°30' E.)

;

27 meters; density 1.0238; mud with stones; August 24, 1878 [Stuxberg, 1882].

Zarya station 46; northeast of the Taimur peninsula (lat. 77°01' N., long. 114°35'

E.); 60 meters; mud with stones; September 3 (August 21), 1901 [Kahschewskij, 1907].

Vega station 69; off Cape Stuxberg, on the eastern side of the Taimur peninsula

(lat. 76°55' N., long. 115°18' E.); 58 meters; mud; August 22, 1878 [Stuxberg, 1882].

Vega station 71; off Cape Stuxberg (lat. 76°40' N., long. 115°30' E.); 66 meters;

temperature —1.6° C; density 1.0275; August 23, 1878 [Stuxberg, 1882].

Vega station 70; off Cape Stuxberg Gat. 76°52' N., long. 116°00' E.); 66 meters;

fine gray mud; density 1.0273; August 22, 1878 [Stuxberg, 1882; Grieg, 1928].

Zarya station 48; off the Gidf of Chatanga (Khatanga) (lat. 75°32'30" N., long.

118°32' E.); 30 meters; mud and sand with stones; September 5 (August 23), 1901

[Kalischewskij, 1907].

Zarya station 49; off the Lena delta (lat. 75°42' N., long. 124 °41' E.); 51 meters;

mud; September 6 (August 24), 1901 [Kalischewskij, 1907].

Zarya station 50; north of the New Siberian (Liakhof) Islands (lat. 77°20'30" N.,

long. 138°47' E.); 38 meters; mud; September 10 (August 28), 1901 [Kalischewskij,

1907].

Zarya station 53; north of the New Siberian Islands (lat. 77°10' N., long. 142°

48'00" E.); 35 meters; stones; September 14 (1), 1901 [Kalischewskij, 1907; Grieg, 1928]

(1, M.C.Z., 401).

Maud station 1013; north of Wrangel Island (lat. 72°44' N., long. 179°47' W.);

58 meters; October 9, 1922 [Grieg, 1928].

Maud station 1031 ; east of New Siberian Islands (lat. 75°30' N., long. 164°28' E.)

;

50 meters; July 9, 1923 [Grieg, 1928].

Maud station 1041 ; east of New Siberian Islands Gat. 75°56' N., long. 162°57' E.);

53 meters; September 17, 1923 [Grieg, 1928].

Vaigatsch station 33; Chxikotsk Sea [Djakonor, 1952] (fragments).

No locality (30, P.A.; Essex Institute; B.M.; CM.; P.M.; Berl. M., 5344).

Geographical range.—Helioinetra glacialis has been recorded from Arctic seas and

southward to Georges Bank, off Cape Cod, Massachusetts, Iceland, the cold part of the

Faroe channel, northern Norway (west and east Finmark) and along the Siberian coast

and off-lying land masses to Wrangel Island, not far from the Bering Strait; it has not

yet been recorded from north of Alaska and the Canachan arctic east of Hudson Bay
and Jones Sound (long. 89° W.), though probably occurring in favorable situations.

Bathymetrical range.—In the following tabulation are given the entire bathjnnetri-

cal range and the ascertained ranges in several different areas. These latter ranges are,

of course, dependent upon local conditions and limited by the amount of work done in

the various regions. They are interesting in showing the present state of our knowledge

rather than as definite statements of actual biological facts.
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Cape Cod to Newfoundland

Labrador and SE. Hudson Strait

Hudson Bay
Canadian Arctic and Greenland north of 68° N.

Soutliern Greenland

Jan Mayen area

Iceland

Faroe Islands area

Western Norway
East Finmark and the Murman coast

Bear Island area

Spitzbergen, Franz Josef Land and the Barents

Sea north of 78° N.

Remaining Barents Sea, Kara Sea and off

northern Siberia

Entire range

18

14

6

57

23

14

18

9

2

62

10

96

111

447

Total range (meteri)

91 (?82)-861

68-275

28-166

14(?6)-930

40 (?25)-750(?775)

40-679

109-889

631(?598)-1220

238-820

27 (?16)-317 (?320)

130-1203

18-1358

15 (?8)-512

14(?6)-1358

ADtrage (meUrt)

220

137

109

157

344

215

432

842

529

132

270

163

148

285

[Note by A.M.C] The 25 depth records of the Ernest Holt for which the exact

positions have not yet been pubhshed have been omitted from these calculations as

some of them are from off Spitzbergen and the central Barents Sea as well as from the

Bear Island area. They range from 95 to 256 meters, averaging 186 meters.

Thermal range.—The following tabulation shows the entire thermal range and that

for such of the preceding geographical divisions as there exist records:

Area
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Salinity range.—On the coasts of eastern Greenland there are six records of sahnity
ranging from 32.825 to 34.93 parts per thousand. On the Murman coast and Barents
Sea area, Scheuring gives si.x records varj-ing from 33.33 to 34.88 parts per thousand
and Stuxberg has one from the Gulf of Obi of 32.2 parts per thousand.

There are 16 density records from the north of Russia, ranging from 1.0238 to

1.0275, the average being 1.0252.

Bottom.—This species occurs almost exclusively on soft or loose bottom, mud, sand,
gravel, or loose stones, sometimes upon any one of these alone, but usually on two or
more mixed in varying proportions. Perhaps the most typical bottom is gravel with
sand and mud.

Occurrence.—Heliometra glacialis is apparently more generally distributed and
more abundant about Spitzbergen and eastward than it is in the Greenland area and
westward, probably owing to the existence there of much wider areas of sea bottom of the
character especially suited to it found within the optimum ecological limits.

It grows to a large size only in the colder portions of its range, especially on the
coasts of Greenland and in the open sea about Spitzbergen, and in the northern part of

the Barents Sea and eastward. From Labrador to Massachusetts the size is always
rather small, as in the region of the Faroes; about Iceland the size is even less, while
on the Murman coast and in the southern Barents Sea it is represented only by what
appears to be a curious dwarf variety.

Throughout its range it is, for a crinoid, most exceptional in the relative evenness
with which it is distributed over the sea floor, resulting probably from its peculiar

adaptation to life on the very extensive and characteristic arctic bottoms of hard mud,
gravel and stones of various sizes in its very numerous cirri, which prevent it from
sinking into mud, and in the great size of these organs, which enables it to cling securely
to a very rough bottom.

The difference in frequency of occurrence between this species and the second
characteristic Arctic comatuUd, Poliometra prolixa (see p. 588) is most striking, and is

probably due to the inability of the latter to exist on stones or rough groimd because of

the delicacy and fragility of its cirri.

WhUe occasionally mixed lots of this species are brought up by the dredge including

large adults, yoimg, and even pentacrinoids, as a general rule there is a marked tendency
for the animals to be associated in definite age groups so that at any one station only
individuals of approximately the same size are obtained.

As under different conditions, particularly of food and temperature, these, like

most animals, to a greater or lesser extent show in the j^oung a different correlation in

the relative development of the different organs and structures though in the fully

grown essentially the same condition of stability appears everywhere to be attained,

there is commonly an appreciable difference between specimens of the same size from
different localities.

For instance in two lots of similar half-grown specimens those in one lot may show
already developed the form of the brachials, the mterrelationships of the lower pinnules

and the shape and proportions of their segments characteristic of much larger individ-

uals, while those in the other lot may present these featm-es in a form characteristic of

the ordinarily much smaller young. Or these features may be combined in various

ways, the brachials being of the kind found in the fuUy grown but associated with lower

pinnules of the kind characteristic of the young, etc., and they may be thus mixed not
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only in the individuals from any given station, but even on the different rays of single

specimens.

Each feature of the fully grown has its own developmental curve, but the correlation

between these different curves varies widely in different localities. Thus in the smaller

individuals, with an arm length of below 200 mm., this species occm-s in a wide variety

of more or less mai'ked and intergrading forms, many of which are found with developed

se.xual products. But as the larger individuals are all quite uniform, it is admissible

to assume that, no matter how extreme the differences in the correlation of the develop-

mental curves may be in specimens from different localities, these ever3'where ulti-

mately reach the same, or approximately the same, correlation in the fully grown.

In some places, however, as on the coast of New England and Nova Scotia, it appears

that a large size is never attamed and the individuals never progress bej^ond an early

sexually mature stage whicli retains in varying degrees juvenile characters. Such a

condition also occurs in individuals found among masses of large and fully formed adults,

these being, possibly, the stunted victmis of too crowded conditions.

At the majority of the stations at which this species has been dredged, a few speci-

mens have been brought up together with various representativ^es of the other animal

groups; but in certain restricted localities it has been found to be extraordinarily abun-

dant, often occurring in enormous numbers almost to the complete exclusion of any of

the other marine animals. Thus Edward Forbes (in Forbes and Godwin-Austen, 1859)

wrote that, as he was informed by Prof. Goodsir, on the authority of a collector employed

by him to dredge at Spitzbergen, this species is so abundant in water of moderate depth

that the bodies of the individuals frequently filled the dredge to the exclusion of all

other creatures. It has since been found to occur in similar abimdance in isolated and

restricted localities throughout its range, excepting only within the region between

Cape Cod and Labrador.

The localities at which it has been reported to occur in great numbers are

the following

:

Franklin Pierce Bay, Smith Sound; Murchison Sound, 46 meters; three miles off

Coutt's Inlet, Davis Strait, 237 meters; near Jan Mayen, 140-526 meters; east of Ice-

land, 630 meters; southeast of the Faroe Islands, 631-1156 meters; off Aalesund, Nor-

way, 820 meters; southwest and southeast of Bear Island, 130-200 meters, southwest

of South Cape, Spitzbergen, 145 meters; off South Cape, Spitzbergen, 114-146 meters;

west of Horn Sound, 115-160 meters; at Green Harbor, 140 meters; Spitzbergen

(?Advent Bay); at the entrance to Stor Fjord, 131.5-139 meters; near Cape Palander,

73 meters; and off Taimyr Land, 66 meters.

The depth at these localities ranges from 46 to 1156 meters (234 meters less than

the range for all the localities from which the species is known), the average depth being

288 meters, which is very close to the average for all localities.

The temperature varies between —1.60° C. and -f2.30° C. (a range of 3.80°

less than that for all locahtics), the average being —0.25° C, 0.46° less than the average

for all stations.

At all of these localities the bottom was mud, or mud and stones, or gravel or

of a closely similar nature, which indicates that this animal thrives best on bottoms of

such a character and that the growth upon them of the large fixed and arborescent

plankton-feeding animals {Primnoa, etc.), which would compete with them for food,

is not possible.
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Prof. Nils von Hofsten has worked out in great detail the local distribution of

this species in the Ice Fjord, Spitzbergen. He writes that it is common there, although

according to his information it never occurs there in such great masses as it sometimes

does elsewhere. It Uves there, as usual, on a bottom of rather diverse character;

apparently it is more common on mud than on stony ground, but on the other hand

perhaps it is less common on unmixed mud than on different sorts of mixed bottom.

According to his observations the bathymetrical range in the Ice Fjord is from 28

to about 250 meters, but it is not impossible that it may go deeper. In the entire

outer half of the fjord it was not found in a lesser depth than 70 meters, and it is absent

from all the bays opening off the main fjord. Prof, von Hofsten says that the reason

for this restricted distribution is not clear; either the species is everywhere commonest

at these depths, or the character of the bottom (partially very loose mud) is unfavorable

in the regions mentioned.

That it may occur, at least casually, in the inner portions of the bays tributary

to the Ice Fjord is shown by the Prince of Monaco's record in Temple Bay, the east-

ward continuation of Sassen Bay, while I beheve that Prof. Goodsir's collector, who
reported it in such enormous numbers, worked in Advent Bay.

The Stor Fjord (Wijde Jans Water) is a much larger body of water than the Ice

Fjord, with a much less incised coast line. Here this species occurs locally throughout,

in from 27 to 139 meters, sometimes on fine or soft mud or clay, but usually on mud and

pebbles or mud and gravel, sometimes on gravel alone. On the western side of the

entrance it has been dredged on coarse gravel in enormous numbers, but though very

generally distributed it has elsewhere, as in the Ice Fjord, been found somewhat spar-

ingly-

Scheuring (1922) remarked that the Poseidon found very large individuals only

at station 24 on a cold bottom in the central Barents Sea. The specimens from the

Murman coast were all small. But wherever this species was found the individuals

were numerous.

Hartlaub wrote (1900) that on the Olga expedition the richest catches of this

species were brought up on the return journey from Spitzbergen to Hammerfest at

some distance from the coast of the former, and that at many stations this form was

found in quantities comparable to the masses of Gorgonocephalus evcnemis and Stron-

gylocentrotiis droebachiensis. As he is well acquainted with the comatuhds, but does

not mention Poliometra prolixa it is probable that the OUja did not find that species,

and that all the records given by Hartlaub under Antedon refer to Heliometra (jlacialis.

In his account of the invertebrates collected by the Vega, Dr. Anton Stuxberg

described what he called an Anfedon-Asirophyton association, of which the two chief

elements are this species and Gorgonocephalus eucnemis. He says that this is one of

the few associations that are rarely investigated, and at least shows some peculiar

animal forms. In a few places on the Taimyr Land coast (Vega stations 62, 70, 71)

it is found typical and unmixed in 64 to 73 meters on a bottom of fine clay, or clay

with large stones.

The community is characterized by many handsome mdividuals of Heliometra

glacialis and of Gorgonocephalus eucnemis, which are the predominant forms. Besides

these Stuxberg fomid at sta. 62 Cleippides quadricu,^pis, Aegina echinata, Aiwiujx, sp.

{?pumilus), Scalpellum stroemi, Solaster [Poraniomorpha] tumidu^, and a new pennatulid.

At stas. 70 and 71 there were found in large numbers several species of polyzoans,
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bydroids, the smaller pycnogonids, Chiridota laems, Molpadvi horealis and Diastylis

goodsiri, and in lesser numbers Pteraster militarif, Sabinea septemcarinata, Idothea

sabinei, Alunnopsis typica, Anonyx lagena, Acanthozone cuspidata, Podocerus anguipes,

Aegina echinata, Alcyonidium, sp., Lucemaria, sp., and several species of mollusks and

starfishes, together with the hnmense pycnogonid Collosendeis gigantea. He writes that

such characteristic animal species as Collosendeis gigantea, the pennatulid mentioned,

Cleippides quadricuspis and Solaster tumidus give a remarkable interest to this associa-

tion.

This Antedon-Astrophyton, or more properly Ileliometra-Gorgonocephalus, associa-

tion has been subsequently noted, more or less developed, in various other places,

mostly in the vicinity of Spitzbcrgen. It seems to mark the areas where abundant

planktOTi is continually delivered over a bottom not firm enough for development

of the large arborescent coclcnterates, such as Primnoa, and to be composed of plankton-

feeding types together with animals which abstract the food collected by them or feed

directly upon them, and others which consume the organic detritus lying on or mixed

with the cold surface mud.
While in the Arctic and north Atlantic oceans the ranges of Heliometra glacialis

and of Gorgonocephalus eucnemis are practically the same and the latter lives between

38 and 1187 meters, in the Pacific the conditions are quite different. Here Heliometra

is confined to the Sea of Okhotsk and to the western side of the Sea of Japan, where

it lives under strictly arctic surroundings, but Gorgonocephalus eucnemis is very widely

distributed, occurring both further southward in the Eastern Sea and much further

northward to and throughout the Bering Sea, where it is especially abundant, and

thence southward along the American coast to Cahfornia, here and in the Bering Sea

being associated with the species of Florometra. Furthermore Gorgonocephalus eucnemis

is found in temperatures as high as 15.89° C
In the Okhotsk and Japan Seas Gorgonocephalus eucnemis was found by the Alba-

tross associated with Heliometra only at stations 4983, 4986 and 5021.

Occurrence oj the penlacrinoids.—The pentacrinoid young of this species have

been taken at the following localities:

Davis Strait, 3 miles off Coutt's Inlet, 237 meters, and off Cape Raper, 110 me-

ters: V^ringen station 48, east of Iceland, 547 meters, —0.3° C; Michael Sars station

74, 1902, southeast of the Faroes, 1130 meters, +0.03° C; Alexander Kovalevski sta-

tion 70, Kola Fjord, 91-128 meters; V^ringen station 312, west of Bear Island, 1203

meters, —1.2° C; V^ringen station 363, off the northwestern coast of Spitzbcrgen,

475 meters, +1.1° C; FrithioJ, western Spitzbcrgen, 80-300 meters; Varna station

18, off the mouth of Kara Bay, 101 meters, —1.2° C; Dijmphna, Kara Sea.

All of the pentacrinoids di-edged by the Porcupine in the "cold area" of the Faroe

Channel belong to Poliomctra prolixa, none to this species.

The pentacrinoids have been found from June 16 to September 13, which dates,

however, represent nothing more than the limits of the practicable working season in

the regions in which they occur. As thej^ probably take nearl}^ or quite, possibly over,

two years in attaining their full growth and as the breeding season in most of the deep-

er localities in which they occur is probabl.y continuous throughout the year because

of the unvar\-ing conditions, intensive work in any rich region away from the shore

line should yield at any one time a good series of pentacrinoids in all stages.

The depths at which they have been found vary between 80 and 1203 meters,
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the average being 440 meters; but this probably has little significance, as they are so

easily overlooked among the fragments of the adults.

The temperatures range between —1.20° C. and +1.10° C, the average being
—0.31° C. Though possibly without significance, this may indicate that these ani-

mals breed more freely in the colder portions of their range and, where there is a
seasonal difference, in the colder season.

The pentacrinoid from the Dijmphna expedition and the two collected by the

FrithioJ m. Spitzbergen have already been described (Part 2, p. 528).

The two dredged by the Varna were described by P. H. Carpenter (1887).

Though no adults accompanied them there can be no doubt that they represent this

species.

The length of the larger is 35 mm., which is about equally divided between the

crown and the column. The latter consists of 29 segments, the last of which is some-
what irregular in shape and has rather the appearance of being a root-joint like that

at the bottom of the stem in Ehizocrinus and Bathycrinus. The stem as a whole is

singularly like that of the young Ehizocrinus.

Beneath the centrodorsal come three discoidal segments, gradually increasing in

thickness. The next is about as high as wide, and those just below gradually increase

in height while diminishing slightly in width until they become C3dindrical and elon-

gated. In the lower part of the stem the width increases again, especially towards

the ends of the segments, which assume the characteristic dice-box shape, while the

segments immediately above the root-joint, though the stoutest on the whole stem,

are distinctly shorter than those above, just as in Rkizocrinus and Bathycrinus.

The centrodorsal bears 15 cirri, the longest of which reaches 5 mm. in length and
consists of about 18 segments with a terminal claw, but no opposing spine, slight

indications of which appear on some of the other cirri.

The radials are partly overgrown by the centrodorsal so that but little of their

dorsal surface is visible, though they extend upwards in the interradial angles of the

calyx at the sides of the IBrj; these are relatively long, transversely oblong, and con-

siderably incised to receive the posterior process from the rhombic axillaries.

There are over 30 elongated brachials, the second with a slender pinnule 3 mm.
long and consisting of about 15 segments; the P^ are mere stumps of less than half a

dozen segments, but the next four pinnules gradually increase in size. Beyond this

point the arms present a certain amount of variation. Two or three brachials are

altogether devoid of pinnules on some arms, and the first long pinnule, consisting of

12 slightly elongated segments, appears on the tenth or eleventh brachial; while on

other arms these brachials bear pinnide stimips but smaller ones than those on the

brachials nearer the axillaries.

The two basal segments of the outer and longer pinnules are shorter than their

successors, trapezoidal in shape, and in contact by their longer ends, thus showing

traces of the peculiarity which is so especially marked in Ileliometra glacialis.

In the smaller pentacrinoid the column measiu-es 18 mm. and the crown 14 mm.
The column consists of 18 segments, most of which are cylindrical; but instead of three

discoidal segments immediately beneath the centrodorsal there is only one. This is

somewhat hexagonal in outline, being wider a little above its equator than at either

end, while the segment below it, although longer than wide, exhibits a similar expan-

sion for some little way down from its upper end.
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The cirri are almost the same in number, size, and number of segments as in the

larger pentacrinoid. But the radials are much less concealed and form a well-defined

cup. The articular facets do not occupy their whole sides, but a portion of the dorsal

surface remains on either side of each facet so that the width of the IBri is less than

that of the radials.

Neither the a.xillarics nor the second brachials have such strong posterior proc-

esses as they do in the larger pentacrinoid, and the pinnules borne by the latter are

quite small with only 6 or 8 short segments. The pinnule on the fourth brachial is a

mere stump, and traces of still smaller stumps appear on some of the fifth brachials.

The following segments, up to the thirteenth, bear no pitmules, beyond this point there

are 6 or 8 pinnules on either side.

Grieg (1904) has described in detail the pentacrinoid from Michael Sars station

74, 1902. This pentacrinoid, which is attached to a sprig of Bicellaria alderi, is 24 mm.
in total length, the crown being 7.5 mm. long. The uppermost columnals, just under

the centrodorsal, are short and discoidal, those in the middle of the stem are cylindrical,

and the distal are hour-glass shaped, being somewhat constricted centrally. The top-

most columnal is 0.18 mm. long, the second 0.14 mm., the third 0.23 mm., the fourth

0.37 mm., and the fifth 0.46 mm. The largest columnal is 0.64 mm. long, 0.28 mm.
broad at the ends, and 0.18 mm. broad in the middle. The centrodorsal bears a chclet

of 10 cirri which are 3 mm. long, composed of 9 to 10 segments and a terminal claw.

On the distalmost segment there is a feebly developed opposing spine, and on the distal

ends of the other segments there are small dorsal spines. The radials and brachials

recall most nearl}-- those of the smaller Varna specimen, especially the axillaries. But

in the Varna specimen there are no pinnules on the 11 lowest brachials, while in this

there are pinnules on the second bracliials. Pi and P2 are of equal size and have

about 15 segments, their form recalling that of the same pinnules in the adults. The

arms consist of 26 to 28 brachials.

Grieg (1904) suggests that one of the pcntacrinoids described by M. Sars (1868,

p. 50, pi. 6, fig. 20) which was dredged at Brettesnaes, Lofoten Islands, in 183 to 366

meters, belongs in reality to this species and not to Ilathrometra sarsi as supposed by

Sars. He bases his conclusions on the shape of the ambulacral deposits. But until

these are much better understood than they are now, and in view of the fact that

Heliometra glacialis is not known from the vicinity of the Lofoten Islands, it seems

safe to assume that Sars' determination was correct.

Flistory.-—The history of this species falls naturally into two divisions, which are

rather sharply separated. The first division includes the accumulation of information

regarding its range and habitat and the physical conditions under which it lives, and

is inextricably intertwined with the history of Arctic exploration, while the second in-

cludes the development of our knowledge concerning its anatomy and the finer details

of its structure and its development, and is quite inseparable from the history of the

same features in Antedon. The only one who has contributed to both lines of investi-

gation has been P. H. Carpenter.

It is most practicable, however, to divide the history into a section outlining the

various expeditions by which this species has been obtained, which wdll serve equally

for all the other arctic crinoids, and a second section dealing with the records by indi-

viduals personally interested in this animal and including the anatomical, morpholog-

ical and nomenclatorial history.
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So far as I have been able to ascertain, this species was fiist found by Capt. John

Phipps in 1773 in the course of his work in mapping the northern coast of Spitzbcrgen.

This expedition, which consisted of tiie two small war vessels of the type known in

those days as "bombs," the Racehorse and the Carcass, resulted from the efforts of the

Hon. Daines Barrington and of the Royal Society who prevailed upon the British

Government to undertake anew the work of Arctic exploration with the general object

of acquiring additional knowledge in all branches of science. Capt. Phipps' record

under the name of Asterias pectinata (1774, 1775) was repeated by Scorcsby (1820) and

by Dewhui-st (1S34).

In the British Museum there is a large specimen wnthout indication of locality

which was presented by the Admiralty. It might possibly have come from this expe-

dition. Two other fine specimens, both of them bleached white, are simply labeled

Dorothea. Since the zoological collection of the Royal College of Surgeons was passed

on to the British Museum it is almost certain that these are two of Leach's original

specimens. The Dorothea and Trent were two whalers, commanded by Capt. David

Buchan and Lieut. John Franklin, which sailed in April 1818, to try to force a passage

north of Spitzbergen, since Scoresby had reported the icy seas to be remarkably open

the preceding year. In the same month two other whalers, the Isabella and the Alex-

ander, commanded by Capt. James Ross and Lieut. Edward Parry, left England to

attempt the northwest passage. These expeditions were largely due to the efforts of

Su- John Barrow and also to the passage by Parliament in 1818, largely thanks to

Barrow, of a measure tlu-ough the operation of which very substantial rewards would

accrue to successful Polar expeditions.

Both the Dorothea and the Trent secured this species, in deep water ofi" the north-

west coast of Spitzbergen, not long before they were severely nipped in the ice and forced

to return to England.

In 1837 Prof. Sven LovSn undertook a voyage of two months to the western coast

of Spitzbergen, which was indirectly the stimulus for the later Swedish polar expeditions.

The cost of the voyage, which was begun at Hammerfest in the schooner Enigheten,

was entirelj' defrayed by Loven himself.

In the year 1856 Prince Napoleon made a journej' to Norway and Iceland, stop-

ping on the way at Bergen. Here he was received with great pomp and formality, and

among other gifts which he received were several specimens of this species which prob-

ably had come from Spitzbergen, whence "curios" of all sorts were being constantly

brought back by whalers and others. One of these specimens is now in the Paris

Museum.

The loss some time subsequent to 1845 of Sir John Franl-din's expedition in the

Erebus and Terror, with 134 officers and men, served to focus public attention on the

Arctic, and the discovery among the Eskimo of a number of objects undeniably be-

longing to the expedition by Dr. Rae, who in 1854 conducted a party in the interests

of the Hudson Bay Company, and brought back these items with him to England, still

further stimulated general interest. Between 1854 and 1858 about 15 expeditions were

sent out from England and the United States in search of some trace of the missing men;

but they were uniformly unsuccessful. Undeterred h\ previous failures, Lady Franldin

purchased and equipped the snu^ll yacht Fox, which sailed from Aberdeen in July 1857

under the conmiand of Mr. Leopold McClintock. Though unsuccessful in the main
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objc-ct for which she was sent out, the Fox brought back important zoological collections,

including specimens of this species from Melville Bay.

In 18(54 A. E. Nordenskiold and N. Duncr, accompanied b}' A. J. Malmgren,

sailed for Spitzbergen, also visiting Bear Island, in the schooner Axel Thorssen. Their

puj-pose was to conclude the reconnoitering of the southern part of the chain of tri-

angles for measuring an arc of meridian, the northern part of which had been staked

out in 1861.

In 1868 a Swedish expedition, which was equipped and manned through the media-

tion of tlie Minister of Marine, Count von Platen, out of the grant for naval maneuvers,

started for Spitzbergen under the leadership of A. E. Nordenskiold. The vessel used

was the iron steamer Sofia, belonging to the Post OfEce Department. The followang

naturalists took part in this expedition: S. Berggren, Th. Fries, A. E. Holmgren, G.

Nauckhoff and F. A. Smitt. The commander of the Sofia was F. W. von Otter, the

second-in-command L. Palander, and the surgeon C. Nystrom. Bear Island was visited

and at Spitzbergen the fjords on the west and north coasts were studied.

With the three cruises of the Porcupine in 1869, the intensive study of the broader

aspects of oceanography may be said to have been begun. The first of these cruises

was off western Ireland and northwestward to Rockall, the scientific work directed by

Mr. J. Gwyn Jeffreys, assisted by Mr. William Lant Carpenter; the second, off south-

western Ireland, was under the supervision of Prof. C. Wyville Thomson, assisted by

Mr. Hunter; and the third, northward from Scotland to the Shetlands and the Faroes,

was under the leadership of Dr. William Benjamin Carpenter, accompanied by Prof.

Wyville Thomson and assisted by his son Mr. Philip Herbert Carpenter, all three of

whom had served in the same capacities on the Lightning in August and September of

the previous year. On this third cruise the Porcupine discovered this species in the

Faroe Channel, a region far removed from any previously known habitat.

In the summer of 1872 Mr. Benjamin Leigh Smith made a voyage on his schooner-

yacht Samson to the north of Spitzbergen, and in the following year he visited Spitz-

bergen again in the Diana.

An Austro-Hungarian expedition in the steamer Tegetthof, commanded by Captain

Weyprecht, left Troms0 on July 14, 1872. Franz Josef Land was discovered, other

important geograpliical observations were made, and large zoological collections were

brought together. But the Tegetthof encountered particularly unfavorable conditions,

and it was finally found necessary to abandon her. The party from the Tegetthof was

picked up by a Russian schooner and reached Vard0 on September 3, 1874, bringing

with them a considerable amount of their zoological material.

The Challenger in 187.3 dredged this species off Halifax, Nova Scotia, and specimens

from this locality were presented by Sir Wyville Thomson to the local museum.
In 1872-73, under A. E. Nordenskiold, the first wintering of the Swedes in Spitz-

bergen was undertaken. The State placed at the disposal of the expedition the steamer

Polhem, built as a winter mail steamer for the Baltic, and the brig Gladan, both

equipped and manned. A special transport vessel, the Onkel Adam, was chartered in

addition. The naturalists of the expedition were F. R. Kjellman and Aug. Wijkander;

the commander of the Polhem was L. Palander, and the surgeon was A. Envall; Lieut.

E. Parent of the Royal Italian Navy also accompanied the expedition.

In 1875 the two steamers Alert and Discovery, under the command of Capt. (later

Adm., Sir) George Nares, detached from the Challenger to lead this expedition, with
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Comdr. (later Adm., Sir) Albert H. Marlcham, Lieut, (later Adra.) Pelham Aldrich,

also detached from the Challenger, and Capt. (later Col., Sir) Henrj- W. Feilden as

naturalist, on the Alert. This expedition found this species in Franklin Pierce and in

Discovery Bays.

With the Alert and Discovery there was sent out a tliird ship, the Valorous, as a

store ship to accompany them as far as Disco in Davis Strait. It was arranged that

she should undertake dredging and sounding work on her return journe3^ The Valor-

ous was commanded by Capt. Loftus F. Jones, and carried as naturalist Prof. J. Gw^yn

Jeffreys, who had as his assistant Mr. P. Herbert Carpenter.

Dr. P. Herbert Carpenter thus laid the foundation for his life's work on recent cri-

noids by service with three marine surveying expeditions, that of the Lightning in 1868,

the third cruise of the Porcupine in 1869, and the cruise of the Valorous.

In 1876 Prof. Nordenskiold, who had previously participated in no less than seven

arctic expeditions, undertook another voyage to Spitzbergen in the Ymer, on which he

gathered additional information concerning the present species.

On Jxily 4, 1878, he commenced on the Vega that extraordinarily successful expedi-

tion in the course of which Asia and Europe were completely circumnavigated. With

him on this expedition were Lieut. Palander as commander of the ship, Lieut, (later

Adm.) Hovgaard of the Danish and Lieut. Bove of the Itahan navies, and Dr. Anton

Stuxberg as naturalist. An enormous extent of unknown territory to the east of Nova

Zembla was explored and this species was found, often in great abundance, in many
new localities.

The Norwegian North Atlantic Expedition of 1876-78 was the first expedition

dispatched for the purpose of making a detailed survey within a relatively restricted

oceanic area. In this case the region included the area between Vard0, western Spitz-

bergen, Iceland, the Faroe Islands, and Stavanger. The steamer V^ringen, chartered

by the Norwegian government for this work, sailed from Bergen on June 1, 1876, under

the command of Capt. C. WiUe of the Norwegian navy, with Profs. George Ossian Sars

and D. C. Danielssen as natxrralists.

In 1877 the United States Fish Commission (subsequently the Bureau of Fisheries,

Department of Commerce and Labor, later Department of Commerce) carried out

extensive dredg^ing operations, using the steamer Speedwell, her headquarters being

first at Salem, Massachusetts, but later, during the session of the commission of arbi-

tration on the fisheries claims, at Halifax, Nova Scotia. The work off the coast of

Nova Scotia J^elded many specimens of this species.

In 1878 the Dutch schooner Willem Barents began a series of annual polar voyages

with the objects of examining the ice and of making natural histor}' collections ai'ound

Spitzbergen and in the Barents Sea. She was at first commanded by Lieut. A. de Bruijne,

with Ijieut. Koolemans Beijnen as second-in-command, succeeding Lieut, de Bruijne

on his death after the first cruise. Lieut. Koolemans Beijnen had pre\-iously accom-

panied Sir Allen Young on two polar voyages in his steam j-acht Pandora, which was

later piu-chased from Mm by Mr. Gordon Bennet, rechristened theJeonctte, and finally

lost somewhere in the vicinity of Wrangel Island.

In 1882 Lieut. Hovgaard, who had accompanied Baron Nordenskiold on the Vega,

fitted out a small steamer, the Dijmphna, with which he reached tlie Kara Sea, where,

however, he was beset with ice.
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In lS7o Lieut. Wcyprccht had urged the establishment of a number of stations

within or near the Arctic circle for the purpose of recording complete series of syn-

chronous meteorological and magnetic observations, a plan which was successfully

carried into effect after his death. In the present connection the work of two of the

stations founded in accordance with this plan is of interest.

The Dutch were to establish a station at Dickson Harbor. For this work the

Varna was equipped and sent out; but in the winter of 1882-83 she was caught in

the ice in the Kara Sea and lost, her crew taking refuge on Lieut. Hovgaard's ship

the Dijmphna.

One of the American parties, under IJeut. (later Maj. Gen.) Adolphus W. Greely,

sailing on the Proteus August 11, 1881, carried out its portion of the work successfully,

though disaster overtook it, and of the original party of 24 only seven were found alive

in 1884 by the rescuing steamers Thetis and Bear. It was this e.xpedition that brought

back the small specimen later (1907) described as Antedon arctica.

The Danish man-of-war Fylla visited west Greenland in 1884, carrying Dr. Th.

Holm, who had previously accompanied Lieut. Hovgaard on the Dijmphna as naturalist.

At this time the collections of the U.S. National Aluseum were being materially

enriched thro\igh the cooperation of the Gloucester fishing fleet. Strange and curious

animals brought up on the fishing lines were carefully preserved and turned over to a

representative of the U.S. Fish Commission for shipment to Washington. It was
through this cooperation that all the known specimens of the extraordinary Tremaster

mirabilis were obtained, as well as a veiy considerable number of examples of the

present species from regions where previously it had not been known to occur and

from bottoms on which dredging is impracticable. The Gloucester fishing schooners

which secured this form on the fishing banks were the Martha and Susan, the Mystic,

the Paul Revere, the Marion, the Rebecca Bartlett, and the Proctor Brothers.

In the summer of 1885 the U.S. Fish Commission steamer Albatross made a large

number of dredge hauls off Newfoundland and Nova Scotia, and in the following sum-
mer again worked off Newfoundland, meeting \\'ith this species on both cruises.

Prof. Willy Kiikenthal visited Spitzbergcn in 1886 and again, with Prof. Alfr.

Walter, in 1889, finding this species in the Stor Fjord on the second trip.

A Swedish e.xpedition to Spitzbergen in 1890, sailing in the Lofoten, under the

command of Capt. Afarcus Jolinsen, and including G. Nordenskiold as geologist,

Baron A. Klinkowstrom as zoologist, and J. A. Bjorling as botanist, secured additional

infomialion regarding the occurrence of this form in north and west Spitzbergen.
In 1892, through the courtesy of Messrs. David Bruce & Co. of Dundee, Mr.

Alexander Rodger, an assistant to Prof. D'Arcy W. Thompson, obtained a berth on
the whaler Esquimaux and proceeded with her on her usual seahng and whahng voyage.
Thanks to Mr. Rodger's energy and industry, and to the s.>-mpathy for his work shown
by the commander, Capt. Jeffery Phillips, very considerable collections were brought
back. Heliometra juvenalis was described (1908) from specimens in this collection.

An expedition to East Greenland under the command of Lieut. C. Ryder left

Copenhagen on the Hekla on June 7, 1891, retiu-ning on October 12, 1892.
The Russian e.xpedition to Nova Zembia in the Nayezdnik in 1893 had as naturalist

Mr. N. M. Knipovich.

The Peary ReUcf Expedition of 1894 on the steamer Falcon, under the command
of Captain Bartlett and the leadership of Mr. Henry G. Bryant of Philadelphia, sailed
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for the West Greenland seas on July 7 to bring back Lieut. Robert E. Peary and
his party. The naturahst of this expedition was Dr. A. Ohlin, a Swede. Doctor
Ohhn left the expedition on its return to Godhavn, Disco, proceeding thence to Copen-
hagen and taldng with him the reUcs of the ill-fated Bjorling expedition on the Ripple,

which had been found on the Gary Islands.

The Jackson-Harmsworth Expedition, outfitted and dispatched by Mr. Alfred

C. W. Harmsworth (later Lord Northcliffe) and commanded by Mr. Frederick G.
Jackson, left England in 1894 on the Windtvard and explored Franz Josef Land and the

adjacent regions. On his retiu-n, Mr. Jackson brought back w"ith him Dr. Fridtjof

Nansen. The Windward was later given by Mr. Harmsworth to Commander Peary.

For four months in 1895 and again for the same length of time in 1896 the Danish
cruiser Ingolf explored the arctic seas around Iceland, Jan Maj^en and Greenland,

the assembhng of zoological collections being the principal object of these expeditions.

The ship was commanded by Capt. (later Adm.) C. F. Wandel, and carried as zoolo-

gists Drs. H. J. Hansen, Hector F. C. Jungersen, and W. Lundbeck, Mr. Wesenberg-
Lund taking the place of Dr. Hansen in 1896.

In 1897 the Norwegian fisheries steamer Michael Sars was built, and at once,

under the direction of Prof. Johan Hjort, commenced a series of most important and
unusually productive marine investigations. On her cruises of 1900, 1901, and 1902,

under the command of Professor Hjort, she added materially to the loiowledge of the

distribution of this species.

In 1898 Dr. A. G. Nathorst carried out his first expedition in the ship Antarctic,

during wliich Bear Island, Bell Sound, and King Charles Land were explored and
mapped, Spitzbergen was circumnavigated, and Giles Land was visited. The scien-

tific members of the expedition were G. and J. G. Andersson, A. Hamberg, H. Hessel-

man, O. Kjellstrom, G. Kolthoff, E. Le-vin and A. Ohlin.

The second Norwegian expedition in the Fram, under the leadership of Capt.

Otto Sv^erdrup, left Christiania (Oslo) on June 24, 1S9S, with the object of ascertaining

the extension of Greenland toward the north and determining the exact configuration

of the mainland. The zoologist was Mr. Bay, who had previously served on the

Hekla with Lieut. Ryder. They obtained Heliomctra in the area of Ellesmere Island.

The German expedition in the Helgoland, Captain Riidiger, under the leadership

of Mr. Theodor Lerner, returned to Hammerfest in August 1898, mthout having

found a trace of Andree's expedition, one of the purposes for which it had been sent

out. But it brought back unusually extensive zoological collections from the east

Spitzbergen region together with a mass of accurate data on the occurrence of marine

life there which served as the basis for an elaborate series of monographs published

under the title of the "Fauna Arctica" by Romer and Schaudinn.

Extending to the northward the scope of his oceanographic work, the Prince

of Monaco visited Spitzbergen in the Princesse Alice in 1898, and again in 1899, se-

curing this species in both years.

The Princeton Expedition to North Greenland, or the Peary Auxiliary Expedition

of 1899, with Professor William Libbey and Dr. Arnold E. Ortmann, made important

collections in new territory.

The Carlsborg Fund, or Amdrup Expedition to East Greenland was sent out

for the purpose of surveying the northeastern coast from lat. 66° N. to Scoresby Sound.

The ship employed was the Antarctic, with 1st. Lieut. G. Amdrup in command. The
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work of this expedition falls natui'ally into two sections, that carried out in 1898-99,

and that done in 1900.

On May 20, 1899, the Swedish Professor A. G. Nathorst sailed from Stockholm

on the Antarctic for the northern part of the eastern coast of Greenland to find if

possible some trace of Andree who had ascended in a balloon from Danish Island,

Spitzbergen, on July 11, 1897, and who had been last heard from two days later when

a message arrived by carrier pigeon.

In 1900 a Swedish expedition under the direction of Gustave Kolthoff visited

northeastern Greenland on the whaler Frithiqf between July 31 and August 25, going

as far north as lat. 74°58' N.

During the seasons of 1899 to 1901 the Russians sent to Spitzbergen several ships

which made important zoological collections, although their chief purpose was the

determination of an arc of meridian, in cooperation \\'ith Swedish expeditions, and the

taking of gravity observations. These ships were, in 1899, the Bakan, with Dr. A. A.

Birulaasnaturahst, and the famous ice-breaker FermaA:, with Dr. A. A. Tschernyschew

as naturalist; in 1900 the Bakan again, with Dr. A. N. Wolkowitsch as naturalist; and

in 1901 the Bakan and the Ljedokol II. Most of the collections were made in the

southern part of western Spitzbergen and in the Stor Fjord.

During the summer of 1901 the Yermak dredged to west central and northwestern

Nova Zembla, and thence northward to Franz Josef Land.

In 1901-02 Dr. Chr. Ivruusc undertook explorations in eastern Greenland, the

objects of which were partlj' botanical, partly ecological; but his instructions enjoined

him in addition to investigate meteorological, biological and geological phenomena

insofar as his principal duties permitted. The region in which he worked was that

about the Tasiusak Fjord, near Angmagsalik (lat. 65°37' N.).

The Russian Arctic Expedition of 1900-03 worked along the Siberian coast,

gathering the first information regarding the distribution of this species in the region

from TaimjT Land eastward to the New Siberian Islands. This expedition sailed

in the Zarya (formerly the Norwegian whaler Harold Hdrfager) and was under the

leadership of Baron E. W. von Toll, well known for his previous work in the New
Siberian Islands, who had with him as oceanographer Lieut, (later Adm.) Alexander

V. Koltschak and as zoologist Dr. A. A. Birula.

The only biological station within the range of this species is that at Alexandrovsk

on the Kola Fjord, established in 1899 as the continuation of the older station

which was founded in 1881 by Prof. N. P. Wagner on the island of Solovetski near

Archangel and from 1904 onwards maintained throughout the year. Dr. S. Averinzew

was the first resident director. This species is common and very generally distributed

here, and there are many records resulting from the work of the Orca in 1904-05 and

of the Alexander Kovalevsky in 1908-09; but so far only its local distribution has been

studied.

In 1905 the Duke of Orleans chartered the Belgica and, mth Capt. A. de Gerlache

in command, visited Spitzbergen, sailing thence across to Greenland, which he first

sighted at Cape Bismark.

On July 8, 1907, the Duke of Orleans again sailed on the Belgica, this time for Nova
Zembla. Passing through the Matyushin Shar, the Belgica was caught in the ice,

with which she drifted southward, finally reaching the Kara Strait on August 16. Sail-

ing northward to the Matyushin Shar, she completed the circumnavigation of the
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southern island of Nova Zembla, and after cruising along the western coast of the

northern island as far as lat. 78° N. she returned to Norway, arriving on September 11.

The Danmark Expedition to East Greenland in 190G-08 or, as it is commonly
called, the Mylius-Erichsen Expedition, was sent out primarily to chart the quite un-

know'n stretch of coast from the northernmost point reached by Koldewey, in the vicinity

of Cape Bismark, to the limit of Peary's discoveries. Navy Cliff, and the eastern coast

of Peary Land. The Danmark, previously the Norwegian polar ship Magdalene, had
been especially built for polar work at Peterhead, Scotland, in 1855. The leader of

the expedition, most unfortunately lost, was Ludvig Mylius-Erichsen. First Lieut.

A. E. AL J. C. TroUe, second-in-command, took command of the ship. The natiu-ahst

for the lower invertebrates was Mr. Frits Johansen (later connected with the Victoria

Memorial Museum at Ottawa) ; but a very considerable part of the collection was made
by the surgeon. Dr. Jens P. J. Lendhard. The Danmark left on June 24, 1906, reach-

ing Greenland by way of the Faroes and Iceland, and returned in 1908.

The Swedish Expedition to Spitzbergen in 1908 was sent out especially for the

purpose of studying intensively, from all points of view, an arctic fjord. The greatest

emphasis was placed on the investigation of the bottom fauna. The object was not

to amass material for the study of systematic zoology but to investigate ecological

zoogeography in the broadest sense.

The expedition sailed on the Svensksund, commanded by Capt. C. G. Norselius,

and the zoologists were Prof. Nils von Hofsten and Mr. S. Bock. The work was con-

fined to the Ice Fjord.

This expedition deserves especial notice, for it marks the inception of a new line

of Arctic investigation, the well-planned and intensive study of a typical and restricted

region.

In the summer of 1908 Mr. Owen Bryant dredged along the Labrador coast, obtain-

ing definite records for this species from a region where its occiu-rence had previously

been known only through a casual reference by Sir Wyville Thomson in 1873.

The Tjalfe under the direction of Dr. Adolph Jensen made two trips to Greenland

,

one in 1908 and the other in 1909, for the pm-pose of studying hydrographical condi-

tions and the distribution of the larger species of fish.

In 1911 Dr. V. Nordmann was sent out by the Committee for Geological and

Geographical Investigations in Greenland to study the fauna of the northern Str0m

Fjord in western Greenland (about lat. 67°30' N.). This location is typical of those

Greenland fjords in which the bottom temperature is below 0° C, and as a conse-

quence all animal life is of arctic, or at least of boreo-arctic, character without any

true Atlantic (boreal) deep sea forms.

The work of the Tjalfe in 1908 and 1909 had shown that in some of the fjords of

southern Greenland, south of the ridge running across Davis Strait in about lat. 60° N.,

there was free access to the bottom water of the Atlantic except in cases where the mouth

of the fjord itself was blocked by a submarine ridge. In these fjords, while the higher

levels were found to contain the usual arctic or boreo-arctic littoral fauna, the deeper

portions showed the presence of Atlantic (boreal) deep sea forms. The Committee

chose as typical of such fjords the Kvane Fjord, near Fredcrikshaab (about lat. 62° N.)

and the Bredc Fjord, between Julianehaab and Ivigtut (about lat. 61° N.), and Dr.

K. Stephensen, accompanied by Messrs. K. Birket-Smith and N. Petersen, was sent
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out in 1912 to make an intensive study of tiiom. The dredging operations were carried

out in the motor boat Rink.

Al)out 1012, Dr. Jean Charcot, on his Arctic expeditions in the Pourquoi Pas?

dredged this species around Jan Mayen.

In 1913 the German research vessel Poseidon dredged widely in the Barents Sea,

obtaining salinity and temperature records at each station.

The Norwegian North Polar Expedition of 1918-1925 in the Maud, went much

farther to the cast and collected this species at tlie New Siberian Islands as well as

near Wrangel Island, not far from the Bering Strait and close to longitude 180°. This

was a considerable extension of the known range.

On a trip to the eastern side of Hudson Bay in the summer of 1920 Mr. Frits

Johansen, formerly the naturalist of the Dan mark expedition and later one of the natu-

ralists of the Canadian Arctic Expedition of 1913-18, discovered this species in a region

far removed from any previously known locality.

Tlie Norwegian Fishery Investigations carried out an extensive survey of the fauna

of the Spitzbcrgen Bank area from 1923 to 1926, using the ships Blaafjeld, Tovik and

Armauer Hansen, under the leaderehip of Thor Ivci-sen and Einer Koefoed.

From 1927 to 1931 in the Zarnitza, Sedow and Lomonossow, the Arctic Institute of

the U.S.S.R. sponsored a series of expeditions to the northern Kara Sea and Franz

Josef Land, led by L. O. Retowsky and W. L. Wagin. Heliometra was taken at a

number of stations by all these ships.

The deep basin of Baffin Bay was investigated in 1928 by the Danish Godthaab

Expedition and from 1931 to 1933 the seventh Thule and second Scoresby Sound Com-

mittee's expeditions obtained some further material from the east coast of Greenland.

The Canadian Arctic, as well as Greenland, has also been the site of investigations

in recent years. The Hudson Bay fisheries expedition in the Loubyrne in 1930 was

followed by the collections of Captain Robert A. Bartlett in the Morrissey around

Baffin Land and Greenland and since the war in the Hudson Strait area by the Calanus,

sponsored by the Eastern Arctic Investigations of the Fishery Research Board of

Canada.

The specimens collected hy Captain Phipps in 1773 and recorded by him in 1774

and 1775 seem to have disappeared; but those brought home by the Dorothea and the

Trent in 1818 found their way into the Museum of the Royal College of Surgeons and

there formed part of an exhibit illustrating the comparative anatomy of animals. Two
from the Dorothea are now in the British Museum.

In the catalogue of the contents of the College of Surgeons Museum published in

1830 these specimens are hsted under the name of Alecto glacialis, which is ascribed to

Dr. William Elford Leach, and a short description of their digestive system is given.*

In spite of a most diligent search I have been unable to find that Doctor Leach ever

formally diagnosed Alecto glacialis, and yet I feel that he must have placed a short

description of it somewhere. Though for all practical purposes utterly inadequate,

technically the notice of the digestive system published in 1830 is, under the rules of

the International Code of Nomenclature, sufficient to establish the name which there-

fore can not be considered a nomen nudum. This name glacialis was used by Sir Rich-

ard Owen in 1833, in the "Penny Encj^clopedia" in 1837, by Walker in 1860 and 1875,

* This statement is incorrect; it is further discussed on p. 341.
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and by Knight in 1867, while a specimen in the Paris Museum mentioned by Dujardin
and Hupd in 1862 and examined by m\-sclf in 1910 also bears it.

For some years I have used this name in preference to eschrichtii which first ap-

peared 10 years later and was not formally established until 1841, both because it is

permissible, if not obligatory, under the accepted code to do so and in order to call

attention to the zoological work of those early explorers, Buchan and Franklin, with

whose material the name is found associated.

In 1841 Prof. Johannes Miiller, unaware of the previously published references to

this species, described in detail a specimen which he found in the Anatomical and Zoo-
logical Museum, Berlin, and which had been collected m Greenland by Prof. D. F.

Eschricht, calling the species Alecfo eschrichtii. He had in the previous year mentioned
it under the name of Comatula eschrichtii, giving merely the distal intersyzj-gial interval.

In 1849 he published a revised description, calling it Comatula {Alecto) eschrichtii.

In 1853 Mr. William Stimpson recorded this species from the island of Grand Manan
in the Bay of Fundy, in 45 meters. This record has been very widely noticed, but his

specimen was in reality an example of Hathrometra tenella as is shown by its size and
color. He mentions, however, an individual of this species from Greenland in the col-

lection of Prof. Louis Agassiz which is probably the one refeiTed to by Mrs. E. C. and
Mr. Alexander Agassiz in 1865 and 1871.

In 1857 Prof. Christian Liitken recorded it, under the name of Alecto eschrichtii

from Pr0ven, Greenland, where it had been found by Pastor j0rgensen in 36 meters.

To him belongs the credit of identifying with Miiller's Alecto eschrichtii the Asterias

pectinata of Phipps, Scoresby and Dewhurst; but he seems never to have come across

the references to the name glaeialis.

In 1860 Walker recorded this species as Alecto glaeialis from the collections made
by the Fox in 1857, his final memoir appearing in 1875.

In 1865 Mrs. E. C. and Mr. Alexander Agassiz mentioned the occurrence of this

species in Greenland in 274 meters, a new depth record and therefore a record based
upon previously unnoticed material. The specimens to which reference is made are

undoubtedly those numbered 282 in the collection of the Museum of Comparative
Zoology, and apparently also those nimibered 54. These were given to the Museum by
Prof. Louis Agassiz in 1863, but there is no evidence as to how he obtained them. Some
others in the collection (281) were purchased from Salmin of Hamburg in 1859. There
is a possibility that the lot numbered 54 was collected by Dr. Hayes on the schooner

United States, which left Boston on July 10, 1860, and returned on October 23, 1861.

Dr. Hayes was already familiar with work in the Arctic, for he had previously served

with Dr. Kane in the Advance, which, together with the Rescue, was sent out by Mr.
Grinnel in search of Franklin.

Some of the specimens from "Greenland" in the British Museum may have been
collected by Dr. Robert Bro\vn and Mr. Edward Whymper near Disco in 1867.

In 1870 Th. Jarzynsky published a preliminary catalogue of the animal life on the

Murman coast in which he included "Alecto sarsii" and "iVlecto, sp.," both of which
he gave from the Arctic seas and the western region of the Murman httoral, the Motka,
Kola, Ura, Ara and Litza fjords. I have no doubt whatever that both of tlicse names
refer to this species In the Kola Fjord very small specimens with about 20 cutus seg-

ments are common, and these are unquestionabh^ Jarzynsky's sarsii; the unnamed form
was probably based on larger individuals, which in general appearance are more or less

556-622—67 27
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different, especially through lacking the spuies on the division series and arm bases. The

only other littoral or subhttond crinoid in the Arctic is Foliometra prolixa which, so far

as known, never occurs under the conditions found in these fjords. If it did exist in

this region, it would surely have been brought to light by the extensive dredging opera-

tions which have been carried on in connection with the work of the Miu-raan station.

In the northern part of western Greenland, as I am informed by Dr. Morten P.

Porsild, this species is occasionally taken by the Greenlanders and by them traded to

Europeans. This was the origin of the specimen of which Professor Lutken describes a

color sketch by Mr. 11. P. J. M0ller, who was Inspector for North Greenland under the

Godhavn (Disco) District government from 1843 to 1845; of those recorded from

Melville Bay, 1858, and Pr0ven, 1866, which were brought back by Mr. C. M. S. Ohik,

the Inspector for North Greenland from 1846 to 1866, succeeding Mr. M0ller; and of

that from the Upcirnivik Distri(;t obtained by Lieut. C. Ryder on October 2, 1887.

The example from Kagssimiut (Kaksimiut) in the Julianehaab District, taken on mud

in 36 meters and recorded by Professor Liitken, was secured by the Rev. J. F. J0rgensen,

the Pastor for this district from 1835 to 1841.

In the early days the trade between Greenland and Europe was almost entirely

in the hands of the inhabitants of the town of Wyck on the island of F0r, one of the

North Friesland islands off the coast of Schleswig. In those times all ships trading

with distant lands brought back, in addition to the usual articles of commerce, all

sorts of curios, the sale of which helped to increase the meager stipends of the crew.

From Greenland came such things as Eskimo implements, narwhal tusks, the skins of

great auks aiul other birds, and many strange forms of marine life taken by the sailors

themselves or bartered from the natives.

The Moravian missionaries in Greenland were all Germans, and they too were

in the habit of increasing their income by sending home to Germany, especially to Leip-

sig where their headquarters were, aU sorts of ethnological and natural histor}' specimens.

At first the trade between Greenland and F0r was Danish, but after the annexa-

tion of Schleswig by Germany in 1864 it became German. The exportation from

Greenland of skins and of the more valuable commodities generally was forbidden

except to Denmark, but curios could be freely taken out, and thus the German mu-

seums were gradually enriched by large collections from Greenland, even some of the

smallest and most obscure becoming possessors of most interestmg ethnological ma-

terial and of the stuffed sldns of great auks.

From these sources came the supply of this species from Greenland in the Ger-

man museums and in the hands of the German dealers in curios, especially in Hamburg.

In England, where Antedon bifida is locally abundant, it was quite natural that

all of the early anatomical work on the comatuUds should have been done on that form.

But in Scandmavia and in Germany, as specimens of H. glacialis were being intermit-

tently, but more or less constantly, received from Greenland and from Spitzbergen,

in these countries such work was to a large extent carried out on this species.

In 1866 Prof. Sven Lovfen described the skeletal structure of this species in con-

siderable detail, figuring the articular face of the radials, the dorsal surface of the ra-

dial pentagon with the rosette, and the articulating surfaces of syzj^gies and sjTiarthrics.

The simultaneous pubhcation of this paper by Lov^n and of W. B. Carpenter's

memoir on Antedon bifida was unfortunate as neither had an opportunity to compare
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his results with those of the other. Had either commented on the differences in the

articular faces of the radials between Antedon bifida and Heliometra glacialis, attention

would at once have been directed toward this hne of investigation, so important in

connection with fossil species, which was entirely neglected until P. H. Carpenter
took it up in connection with his work on the Challenger collections many years later.

Though this species had been first found as early as 1773, first recorded in 1774,

and described in detail in 1841, the first figure of it was published by Quenstedt in

1876 in connection with his monograph on the fossils of Germany.

Following the pubhcation of the memoirs of Sir Wyville Thomson (1865) and
Dr. W. B. Carpenter (1866), very considerable interest had been aroused in the struc-

ture and anatomy of these curious animals. This led to the publication by GreefT,

Lange, and Lud^vig in 1876 of the results of independent investigations based chiefly

upon Antedon mediterranea , but in all three cases, with additional information derived

from the study of H. glacialis, an especially attractive species with which to work on ac-

count of its large size. In the same year both W. B. and P. H. Carpenter discussed

certain of the points brought out in these papers.

In 1877 Ludwig published additional anatomical notes on the species, and P. H.
Carpenter presented a further discussion of certain anatomical features and described

the centrodorsal, following this in 1878 with a description of the basal rays and the

rosette. In this year Dr. Anton Stuxberg gave a preliminary account of the material

in the collections made by the Vega, and Sir George Nares published a short popular

notice of their occurrence in Franldin Pierce Bay as he met with them while on the

Discovery; he remarks that these beautiful crinoids, closing and opening their pinnules

when exposed to the atmosphere, reminded him of sensitive plants.

In 1879 P. H. Carpenter noted the occurrence of this species in the Challenger

collections, and in another paper discussed its structure and anatomy at con-

siderable length. In the same year Ludwig republished in collected form all his ob-

servations regarding it, van Lidth de Jeude noted its occurrence in the Willem Barents

collection of 1879, and Prof. Addison E. VerriU listed it (with the varietal name acadiae)

among the invertebrates of New England.

In 1880 Stuxberg described what he called the Antedon-Astro-phyton association

(see pp. 391-392), which he had studied in the Siberian Polar sea off Tainayr Land,
d'Urban recorded this species from one of the Willem Barents stations of 1879, and P. H.
Carpenter published fm-ther notes on its structure and anatomy, studying especially the

radial articular faces of the radials in connection with fossil forms.

The best popular account of this species which has yet appeared, accompanied by
an excellent and characteristic figure, was published by Nordensldold in his narrative

(in English) of the voyage of the Vega in 1881. In the same year Duncan and Sladen

described its occurrence in the northwest Greenland area as it was found by the Alert

and Discovery. Additional notes on the nomenclature, structure, and anatoni}^ were

published by P. H. Carpenter, who also recorded it from Davis Strait in 410 fathoms

(749 meters) and from Challenger Station 48, south of Halifax, in 51 fathoms (93

meters).

Prof. Verrill in 1882 in two papers recorded this species from a number of local-

ities on the fishing banks off Nova Scotia, remarking that it is especially common off

Cape Sable. At the same tune Hoffmann listed it from several of the Willem Barents

stations occupied in 1878 and 1879, and Stuxberg gave a detailed account of the Vega
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material, redescribiiig the Antedon-Astrophyton association. Prof. F. Jeffrey Bell in-

cluded tliis species in the list of comatuUds to which he applied his so-called specific

formulae, and P. IT. Carpenter in three papers took up certain points in the nomen-

clature, structure, and anatomy. Toward the end of the year Prof. Bell described as

a variety of this species material which had been dredged by the Alert in the Straits of

Magellan (Florometra vuigeUanica).

In 1883 P. H. Carpenter emended the specific formula which had been applied by

Bell to this species and published some anatomical notes. The Vega material was again

discussed by Stuxberg in a German translation of his previous work.

In 1884 P. II. Carpenter gave a detailed account of this species, recording spec-

imens from the Porcupine, Triton, Valorous, Alert, Challenger, and Willem Barents

collections, discussing its characters and nomenclature, and describing two pentacri-

noids. At the same time under the name of Antedon quadrata he described what he

considered a new species but which has since turned out to be a depauperate form of

this. In a second paper dealing primarily with Thaumatocrinus he again discussed

the nomenclature and described a pentacrinoid obtained by the Porcupine. In two

contributions in this year Prof. Ludwig von Graff discussed the myzostome parasites

associated with this species. W. B. Carpenter also mentioned certain features con-

nected with the structure of the oral pinnules.

In 1886 Prof. G. M. R. Levinsen described the Dijinphna collection, which included

pentacrinoids and a 9-armed individual for both of which he gave figures; Fischer de-

scribed the occurrence of the species at Jan Mayen; and Stuxberg discussed the Vega

material.

P. H. Carpenter in the same year described in detail the material brought back by

the Willem Barents, under the names Antedon eschrichti, A. quadrata, A. dentata and

A. harentsi. Antedon barentsi, according to Carpenter, differed strikingly from all the

other comatulids of the arctic and temperate regions, and resembled those of the Carib-

bean Sea and Oceania, in the extreme development of "ambulacral" plates in theperisome

of the genital pinnidcs. It has since been found, however, to be merely a variety of

//. glaeialis. His record of A. dentata was based upon two calices with portions of the

arms attached, one small and the other "fairly mature," from station 6, ISSl. He says

that these have rather over 20 cirrus segments with forward projecting spmes which are

much more marked than in individuals from southern Norway. This identifies them at

once as specimens of glaeialis, similar to those recorded as sarsii by Jarz3nisky in 1S70

from various fjords on the Murman coast. I have examined a number of these from the

Kola Fjord sent by Prof. Derjugin. Gisl(5n records (1923) that there are in the Stock-

holm Museum other small specimens taken by the Vega west of Taimyr identified by
Carpenter as dentata.

In 1S8G also the dimorphism of the cirri was noted by P.H. Carpenter in connection

with his studies of the same feature in Leptometra phalangium and in L. celtica; the nerves

were described by Prof. A. Milnes Marshall, and various anatomical points were treated

by Prof. [J. O.] Edmond Perricr.

In 1887 Dr. J. M. Ruijs recorded this species from a number of Varna stations, and

some of the Varna specimens, including two pentacrinoids, were described in detail by
P. H. Carpenter, who in two additional papers discussed the sacculi and certain points

in the morphology. Prof, von Graff contributed further information regarding the

myzostome parasites.
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P. H. Carpenter's Challenger report, published in 1888, included a monographic
account of this species in which all existing information was summarized and much new
information brought out. In the same year Dr. Th. Holm recorded it from the Fylla

dredgings in Davis Strait, and Ganong noted its occurrence along the shores of eastern

Canada.

In 1889 Dr. Otto Hamann and Prof. Perrier compared the anatomy of glacialis

with that of the species of Antedon, Prof. Percival de Loriol [-Fort] compared it with

fossil species, and the Kev. D. Honeyman cited its occurrence off HaUfax.

In 1891 P. H. Carpenter published an extended account of this species and of the

other Arctic comatulid, Hathrometra (i.e. Poliometra) prolixa. He devoted himself

especially to the defense of his quadrata, in answer to Levinsen, who in 1886 had stated

that it is merely the young of glacialis. In the same year Cu^not considered certain

points in the morphology.

The report on the crinoids of the V^ringen (Norwegian North Atlantic) expedition

was published bj' Prof. D. C. Danielssen in 1892. This report is chiefly devoted to a

detailed discussion of Ilycrinus carpenteri, and this species is merely listed from a number
of stations. In the same year Prof. Bell gave a summary of the records from the

British Seas and Seeliger compared its anatomy with that of Antedon adriatica.

In 1893 Mr. Alexander Rodger published an account of the material he had secured

in Davis Strait while on the whaler Esquimaux, and in the following year Prof. Georg

Pfeffer recorded the specimens secured by Kiikenthal in Spitzbergen in 1889.

Dr. A. Ohlin in two contributions, published in 1895, recorded the specimens which

had been collected in the previous year by the Falcon, on which ship he had been the

naturalist, and Hartlaub discussed the geographical and bathymetrical distribution

of this species and compared it with some specimens from Panama which he identified as

[Florometra] rhomboidea [since referred to F. tanneri].

The Prince of Monaco in 1899 mentioned locaUties at which this species had been

taken by the Princesse Alice at Spitzbergen, and in the same year Dr. Fritz Schaudinn

cited it from eastern Spitzbergen, and both Prof. Hubert Lud%vig and Dr. Arnold E.

Ortmann discussed its bearing, in connection with the related Antarctic species, or the

question of bipolarity.

In 1900 Dr. Clemens Hartlaub and Prof. Ludwig Doderlein gave this species from

a nimiber of Olga stations about Spitzbergen, and Prof. Jules Richard recorded it from

Sassen [Temple] Bay, Spitzbergen, in 102 meters, where it had been dredged by the

Princesse Alice. Prof. N. M. Knipovich again recorded it from the ]Murman coast.

In the following year Prof. Knipovich listed it from a number of Yermak stations,

Prof. Rene Koehler gave a detailed account of the material collected abovit Spitzbergen

by the Princesse Alice, Prof. W. M. Rankin described the specimens collected in northern

Greenland by the Princeton Expedition of 1899, Dr. G. Kolthoff recorded those brought

back by the Frithiof from northeastern Greenland, Dr. J. F. ^Yhiteaves listed the re-

cords for eastern Canada, and Mr. Frank Springer compared the wide distribution of

the species with that of Uintacrinus.

In 1903 Dr. Theodor Mortensen recorded this species from a number of localities

in eastern Greenland, and described and figured the side- and covering-plates, showing

barentsi to be merely a variety of H. glacialis, and Dr. M. Michailovskij described

the material accumulated by the Yermak, Bakan, and Ljedekol II during the expeditions

to Spitzbergen for the purpose of measuring an arc of the meridian.
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Dr. James A. Grieg in 1904 discussed this species in great detail, paying particular

attention to the status of quadrata, and recorded it from a niunber of stations on the

Michael Sars cruises of 1900, 1901, and 1902, and from several new localities in West

Finmark.

Prof. Ludwig Doderlein in 1905 published a monographic account of this species

based upon the Helgoland collections, Dr. Michailovskij listed it from some additional

Termak stations, Mr. J. Schmidt recorded it from east of Iceland from specimens

taken in 1903, Dr. K. A. Andersson mentioned a pentacrinoid from the cirrus of an

adult taken ofT Spitzbcrgen by the Frithiof expedition of 1900, Dr. August Reichen-

sperger discussed various points in its anatomy, and Dr. Wilhelm Minckert took up

various features connected with its structure, with special reference to regeneration.

In 1906 Prof. K. Derjugin recorded it again from the Kola Fjord, where it had

been found by Jarzynsky in 1869 and 1870, and gave a list of the localities in the fjord

at which it had been dredged by the station ship Orca.

Dr. M. Kalischewskij's important memou- on the echinoderms of the Zarya ex-

pedition to the New Siberian Islands, in which the known range of this species was

extended far to the eastward, appeared shortly after his death in 1907. In the same

year Prof. Grieg recorded the material in the Belgica collections of 1905 and I described

under the name of Antedon arctica a curious little specimen, since found to be quite

typical of the normal young, from Cape Sabine which, through some mischance, I

located in Alaska.

In the following year Andersson again mentioned the pentacrinoid found on a

cirrus of a specimen from the Frithiof expedition, and says that he examined all the

specimens in the Stockholm Musexun without finding another; and under the name

of Heliometra juvenalis I described a very curious variety from the Esquimaux collection.

In 1909 Prof. Rene Koehler gave a complete account of all the collections resulting

from the various cruises of the Prince of Monaco's yacht Princesse Alice, Prof. Grieg

described at greater length the specimens from the Belgica cruise of 1905, and Dr. S. V.

Averincev (Awerinzew) described the occurrence of this animal as determined by the

survej^s carried out from the biological station at Alexandrevsk in the Kola Fjord.

Professor Grieg in 1910 gave the details of the occmrence of this species as found

during the Belgica cruise of 1907 about southern Nova Zembla, and Dr. Th. Mortensen

recorded the specimens collected by the Danmark in 1906-08, at the same time de-

scribing two pentacrinoids collected by the Frithiof in 1900.

In 1911 Professor Derjugin listed a nmnber of localities in the Kola Fjord where

this species had been found by the Alexander Kovalevsky, the ship operated from the

station at Alexandrovsk, and Dr. Edwin Kirk compared the centrodorsal and arm

bases with the coiTesponding structures in fossil types.

In 1912 Prof. Clement Vaney recorded the material from the dredgings of the

Pourquoi Pas? about Jan Mayen, and Prof. A. Appell0f smnmarized the distribution

of glacialis in the Norwegian Sea.

In 1913 Dr. Th. Mortensen published a summary of all the localities from which

this species is known in Greenland, which was repeated in the follo\ving year, and in

1915 Prof. Nils von Hofsten described m great detail its distribution and especially

its occurrence in the Ice Fjord, Spitzbergcn.

In 1914 Professor Vaney pubhshed additional records from the dredgings of the

Pourquoi Pas?.



PART 5 A MONOGRAPH OF THE EXISTING CRINOIDS 409

In 1917 Dr. Knud Stephcnsen brought, out the detailed account of the results

of his survey of the Brcde fjord in southwestern Greenland in 1912, recording this

species from several stations, and in 1919 Dr. Raymond F. Osburn found it to be the

host of Mortenscn's Loxosomella antedonis, his material having been collected by the

Crocker Land expedition at Etah, Greenland.

In 1922 the author recorded this species for the first time from Hudson Bay,
where it had been found by Mr. Frits Johansen, and in 1923 he recorded it from a

number of new localities at which it had been obtained by various Danish steamers,

especially the Ingolf. In 1923 also Dr. Torsten Gislen mentioned it from several

additional localities and discussed the characters of the young in comparison with those

of the species of Hathrometra and Poliometra.

In his Echinoderm Studies of 1924, Dr. Gislen covered a number of facets of the

biology, particularly, of crinoids. Among the anomalies found, he recorded and
figured a specimen of H. glacialis with a forked pinnule. The shape of the brachials

and their articulations as well as those of the pinnules were also dealt with. Measure-
ments of the gonads gave an estimated total weight of 7.43 grams and a volume of 6.76

cubic centimeters. The length of the ambulacral groove of a specimen with arm
length 200 mm. was estimated at 54.5 meters. This was related to the volume of

the specimen. The intestinal contents of a specimen from west of Spitzbergen in

100 meters were found to consist of numerous copepods, solitary ostracods, polynoid

bristles and a ciliate.

A. A. Schorygin wrote in 1925 that in 1921 and 1923 this species was found north

of lat. 74° N. by the expeditions of the Institute of Marine Science. The length of

the pinnules of different specimens, and also on the various arms of a single specimen,

is very variable. At the northern stations specimens were found with extraordinarily

short proximal pinnuJes, approaching in length the proximal pinnules of Poliometra

prolixa.

Both Koehler and Mortensen, in their comprehensive works on the echinoderms

of Europe and of the British Isles in 1927, gave brief descriptions and figures of this

species as well as surveys of its distribution. Mortensen also mentions that it is liable

to parasitization by Myzostoma gigas Liitken and M. fimhriatum von Graff, also the

endoproct Bryozoan Loxosomella antedonis Mortensen.

Grieg in 1927 records one instance from Tovik station 26 of a specimen found in

the stomach contents of a cod and two instances, from stations 23 and 28, of its occurrence

in a haddock. The Tovik also obtained the species free at several other stations on

the Spitzbergen Bank.

In 1928 Prof. K. M. Derjugin listed Heliometra glacialis among the species which

are absent from the White Sea basin, though common in the neighboring area of the

White Sea.

In his monographic account of the echinoderms of the Barents Sea published in

1928 (pp. 1-107 in Russian, with a summary, pp. 109-128, in German), Schorygin de-

cribed at length the distribution of Heliometra glacialis. He said that it is absent from

the southeastern and southwestern parts of the Barents Sea. In the Barents Sea it

ranges in depth from 50 to 2,000 meters, being most frequent between 150 and 250

meters. In temperature it ranges from —2.0° to +5.0° C, being most frequent at the

lower temperatures with a maximum frequency at —0.5° C. The range in salinity is

from 33.00 to 35.25 per thousand, the greatest frequency being at 34.75 per thousand.
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It lives on bottoms of sand, sand and mud, mud and stones, stones, and stones and sand,

most conmionly on mud and stones.

Grieg in 1928, reporting on the collections of the Maud in the waters north of

Siberia, remarked on the extension of range provided by that collection as far east as

Wrangel Island (179° West), there being no earher record between the New Siberian

Islands and Jones Sound, far to the north of Hudson Bay in Canada, except of course for

the variety maxima in the North Tacific.

Mortensen, 1932, recorded the species at many of the Godthaab stations, mainly

in northern Baffin Bay, where, he said, the specimens were particularly well-developed

in contrast to the material collected at two stations ofT the southern tip of Greenland,

at one of which the bottom temperature of +5.8° C. was the highest known for this

species.

In his paper on the echinoderm fauna of the Franz Josef archipelago and the

Queen Victoria Sea published in 1932, G. P. Gorbunow recorded Heliometra glacialis

f. quadrata from three stations in the Barents Sea, one in Mellenus Strait, one in Allen

Young Strait, and one in the British Channel, all in the Franz Josef archipelago,

giving the location, depth, and character of the bottom. He said that although he

doubted the specific distinctness of quadrata and glacialis, yet at the time he studied the

material collected in 1927, 1928, and 1930, he recognized two varieties. In the region

of Franz Josef Land and in the northeastern Barents Sea not a single typical H.

glacialis was found. He said that the form qiuidrata is apparently cu-cumpolar, panarc-

tic, weaUy eurythermal, in a lesser degree euryhaline, but strongly eurybathic (from

14 to 1,359 meters), and apparently prefers muddy ground with stones. He noted

that this was the first time the interior of the Franz Josef archipelago had been explored.

In 1933 Gorbunow published a paper on the echinoderm fauna of the inshore

waters of the North Island of Nova Zembla, based upon collections made by himself

together with P. Uschakov in 1925 and 1927, by himself alone in 1929 and 1930, and

by L. Ketowski and W. Wagiu in 1931. The material collected in 1925 and 1927 was

studied by E. Gurjanova and revised by him. He recorded from station V one adult

H. glacialis; from station 1 one adult H. g. typica and three adidt H. quadrata; from

station 30 one J'oung H. quadrata; from station 28 one young //. glacialis; and from

station 14 one II. g. typica. This species was found at depths of from 52 to 200 meters

on muddy and stony bottoms, and on shells. Nothing new was discovered in regard

to the ecolog}' or geographical distribution.

Later in 1933 Gorbunow published a paper on the echinoderms of the northern

half of the Kara Sea, in which Heliometra glacialis and H. g. forma quadrata were re-

corded from 19 stations, and aU the earher records for the region were given. He again

discussed tlie forms typica and quadrata of //. glacialis. He said that H. glacialis is

very widely distril)uted in this region, though never found in great numbers. Both

H. glacialis and "Peliometra" prolixa, he said, were found at from 30 to 20 percent of the

stations, whereas in the Barents Sea //. glacialis was found at only 20 to 10 percent of

the stations.

Also in 1933 Djakonov pubhshed an account of the echinoderm fauna of the north-

ern seas with keys for difTerentiating the species. He included the variety quadrata

as separate from H. glacialis, distinguishing it bj^ the fact that P3 was shorter than Pj

rather than almost equal and by the shape of the proximal brachials and the segments

of P3 as well as the visibihty of the radial plates. As for the distribution, he found
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quadrata together with glacialis in the more northern parts of its range; in the vicinity

of Franz Josef Land it occurs alone.

In 1935 and 193G, Heding recorded the species from localities on the east coast of

Greenland, whore it was taken hy the seventh Thule and Scorcsby Sound Committee's
expeditions.

In 1936 I published a paper on a large collection of ecliinoderms from the seas

about Baffin Land and Greenland that had been brought together and sent to the Na-
tional Museum by Capt. Robert A. Bartlett as a result of Arctic investigations in his

schooner the Effie J. Morrissey.

In a memoir on the crinoids of the Okhotsk and Japanese Seas, published (in

Russian and English) in 1937, I gave the geographical range of Heliomeira glacialis and
noted that it has not been reported from between the New Siberian Islands (long.

142°48' E.) on the west and Hudson Bay and Jones Sound Gong. 89° W.) on the east,

though probably occurring in favorable situations at least tlirougliout the Canadian
Arctic Archipelago. I gave the bathymetric range as from 18 (?16) to 1358 meters,

the average of 278 records being 203 meters; the thermal range was given as from
— 1.90° to +5.50° C, with the average of 96 records +0.48° C. This information was
included for comparison with Heliometra glacialis var. maxima of the Okhotsk and Ja-

pan Seas, of which the known bathymetric range is from 117 to 783 meters, with

an average of 322 meters, and the known temperature range is from —1.75° to

+ 1.72° C, with the average +0.46° C.

In a paper on the echinoderms of Hudson Bay published in 1937 I recorded Heli-

ometra glacialis from five stations in the northern half of the bay, where it had
been dredged by the Canadian steamer Loubyrne in 1930.

In 1940 I recorded this species from eight localities off western and southern

Greenland, where it had been collected by the Morrissey.

In coauthorship with Gordon J. Lockley, formerly of the British Museum (Natural

History) but at the time visiting Washington on duty in the Royal Navy, I recorded

Heliometra glacialis from four more localities off northwestern Greenland, where it

had been dredged by Captain Bartlett in the Morrissey.

In a study of the relationship between the Arctic and North Pacific echinoderm

faunas published in 1945, Djakonov commented on the larger size of the North Pacific

specimens of H. glacialis in comparison with Atlantic ones. He listed typical glacialis

among the endemic, low-Arctic species.

In 1948, Einarsson included it in the Arctic littoral—sublittoral fauna and

gave a map of its distribution around Iceland.

Tortonese in 1949 reiterated its known bathymetrical range.

In 1952 Djakonov recorded some fragments from the Chukotsk Sea.

In 1953 an English version of Vinogradov's account of the chemical composition

of some marine invertebrates was published, in which the bromine content of the

skeleton of Heliometra glacialis was given.

Some further localities in the region northeast of Canada were provided in 1955

by Grainger, while Hyman, in the same year, outlined the northern distribution of the

species and commented on the geographical size variation. She attributes the size

differences to temperature rather than food supply.

Finally, in 1957 R. W. Blacker pubHshed a study on the distributions of benthic

animals in the waters south and southeast of Spitzbergen and around Bear Island,

based on collections by the Fisheries vessel Ernest Holt and earlier records. He con-

556-622—67 28
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eluded that the increased temperature in recent years has resulted in the disappear-

ance of Ileliometra in the southern part of the area.

Nomenclature.—Because of the absence in the Arctic and in the North Atlantic of

closely related species with which this might be confused, the nomenclatorial history of

this species is relatively simple.

As it is very similar in general aspect, though vastly superior in size, to Antedon

bifida, it was quite natural that Phipps (1774, 1775) should refer it to the Linnean

Asterias pectinata.

The name Aledo glacialis used by Leach (1S30) and Owen (1S33) has already been

discussed on p. 341.

Referred to by J. Miiller in 1840 as Comatula eschrichtii, the species was in the suc-

ceeding year formally described by him under the name of Alecto eschrichtii, which he

modified in 1849 to Comatula (Alecto) eschrichtii.

In 1857 Prof. C. F. Liitkon identified as Alecto eschrichtii the Asterias pectinata

of Phipps (1774, 1775), Scorcsby (1820) and Dewhurst (1834).

In 1860 Walker reverted to the name Alecto glacialis, while in 1862 Dujardin

and Hupe used Comatula eschrichtii, identifying with it a specimen labeled Comatula

glacialis from the Polar seas which they found in the Paris Museum. Mrs. E. C.

and Mr. Alexander Agassiz in 1865 followed Prof. Liitken and M. Sars in the use of

Alecto eschrichtii.

Prof. Sven Lov6n in 1866, following the lead of Lutken and Norman, reinstated

the generic name Antedon for all the endocyclic comatulids, at the same time emending

the specific name to eschrichti. In this emendation of the specific name he has been

followed by most subsequent workers, mainly because of its adoption by Prof. F.

Jeffrey Bell and, following him, by Dr. P. H. Carpenter in 1882.

In 1875 Lutken disregarded Loven's alteration of the specific name, calling

the species Antedon eschrichtii, in which he was followed by W. B. and P. H. Carpenter

prior to 1882, and subsequent to that date by such of the continental authors as were

more or less independent of the work of the latter. But after the publication of his

memoir on the exocj'dic comatulids (1879) and especially after the publication of

the Challenger reports (1884, 1888), P. H. Carpenter's prestige was deservedly so great,

while at the same time he was always so ready to aid everyone who applied to him for

information or for assistance, that his lead was unquestioningly followed in everything

concerning the recent crinoids.

Hesitating between the use of the commonly accepted name Comatula, used

shortly before in Dujardin and Hup6's monograph and the newly reinstated name
Antedon, rescued from oblixdon by Lutken and Norman only a year or two before,

and as yet unfamiliar, W. B. Carpenter had in 1865 and 1866 called the common
English comatulid Antedon {Comatula) rosaceus; and in 1870 he similarly referred

to this species as Antedon (Comatula) eschrichti.

Sir WyviUe Thomson identified some small specimens from the Faroe Channel
with the Comatula woodwardii, described by Barrett in 1857, which, on account of

the preoccupation of this name by Forbes for a fossil in 1852, had been renamed celtica

by Barrett and McAndrew in 1858. Sir Wyville therefore called these Antedon celticus

in 1873, and von Marenzeller applied the same name to some other similarly small ones

in 1878. The feminine form celtica (following the discovery of the origin of the name
Antedon by Mr. T. R. Stebbing in 1877) was used for this species by Sladen (on the
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authority of P. H. Carpenter in 1877 and 1881, the misapphcation of the name being

pointed out by Carpenter in the latter year.

In his worlv upon the marine invertebrates of New England, the Maritime Provinces

of Canada, and Newfoundland, Prof. Addison E. VerriU was struck by the small size

and generally undeveloped aspect of the individuals of this species from this region as

compared with the magnificent large and robust specimens from Greenland, with which

he was familiar in the Peabody Museum at Yale University and in the Museum of

Comparative Zoology at Harvard. He designated this depauperate form as Antedon

eschrichtii var. acadiae, which name appears as a nomen nudum in a checklist of the

marine invertebrates of this coast published in 1879, but there is no further reference

to it.

Prof. F. Jeffrey Bell in 1882 described imder the name of Antedon eschrichti var.

magellanica [=Florometra magellanica] what he considered to be a variety of this species

from the Alert collections.

In 1SS4 P. H. Carpenter described as Antedon qmidrata some small specimens

which had been dredged by the Porcupine in the Faroe Channel—those which had been

mentioned by WyviUe Thomson under the name celticus. This name quadrata has

been widely used for a number of undersized and undeveloped varieties of this species,

including the one covered by Verrill's name acadiae, published five years previously but

never diagnosed, as well as for young individuals in various stages.

Through the study of the material in the Challenger and Blake collections P. H.

Carpenter had learned the great importance from the systematic standpoint of the

development of side and covering plates along the ambulacra as seen in the Calomet-

ridae, Thalassometridae and Charitometridae. Finding comparable plates well-devel-

oped in certain specimens from near Vard0, he described them in 1886 as a remarkable

new species, which he called Antedon barentsi. That this in reality is only a minor

variety of H. glacialis was later shown by Mortensen (1903), Grieg (1904) and Doderlein

(1905).

In 1907 the present author described under the name Antedon arctica a small dis-

colored specimen from Cape Sabine, and a few months later proposed the genus

Heliometra with Alecto eschrichtii J. Miiller, 1841, as the type. In the following year

he described Heliometra juvenalis from off Cape Raper, Baffin Land (from the Esqui-

maux collection), and in the same year adopted the specific name glacialis in place of

eschrichtii, a change to which exception was taken by Prof, von Hofsten and by Dr.

H. L. Clark. However, following issue with Mortensen and Kocliler, the name glaci-

alis has now been generally adopted.

Remarks.—Thanks to its very general occurrence within its range, its great size,

conspicuous color and beautiful form, and to the remoteness of its habitat, interest in

it not being inhibited by familiarity, this is in many respects the best known of all the

crinoids. The major features of its geographical, bathymetrical, and thermal distribu-

tion are known in greater detail and with greater exactness than those of any other

species.

But its embryology and early stages still remain to be studied, and its pentacrinoid

stage has only been described from a few specimens, all in the later phases of develop-

ment.

Its occurrence, like many echinoderms and other fixed or sedentary marine animals,

in aggregations of which all the indinduals are of a similar size and sometimes show
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definite structural similarities, such as a pronounced spinosity in the case of the young,

and the occurrence among masses of large individuals of much smaller examples lighter

in color with persistent juvenile features, are especially worthy of investigation.

Two myzostomes (see part 2, p. 685) have been described from it, Loxosomella

and Truncatulina have been found attached to it, and fragments of an encysted crus-

tacean have been found on sections through the disk. What this last is has never been

determined, and we know nothing of any other parasites.

HEUOMETRA GLACIALIS MAXIMA (A. H. CLARK)*

(See vol. 1, pt. 1, fig. 392 (p. 307); pt. 2, fig 164 (p. 86), pi. 54, fig. 1348]

Anledon eschrichlii (not of Muller, 1841) von Marenzeller, Denkschr. Akad. Wiss. Wien, math.-

nat., vol. 72 for 1902, 1903, p. 564 (lat. 42°08' N., long. 130°39' E.; 300 meters; with Myzostoma

gigas).—k. H. Clark, Proc. U.S. Nat. Mus., vol. 33, 1907, p. 75 (Okhotsk Sea; La Perouse Strait;

southern Sakhalin; parts of the Gulf of Tartary; northern part of the Sea of Japan).

—

Sowerbt,

The Naturalist in Manchuria, Tientsin, 1930, vol. 5, p. 79 (repeats distribution from A.H.C.).

—

Pycraft, The Illustrated London News, vol. 190, No. 5263, March 2, 1940, p. 266 (abundance In

North Pacific; from A.II.C).

ArUedon sp., Schmidt, Pisces marium orientalium imperii rossici, 1904, pp. 42, 43, 44, 46 (various

localities in Peter the Great Bay; 75-125 sagens).

Antedon eschrichlii var. maxima A. H. Clark, Proc. U.S. Nat. Mus., vol. 33, 1907, p. 69 (about 3 feet

in diameter; obtained in enormous numbers), p. 75 (locality).

Antedon hrachymera A. H. Clark, Proc. U.S. Nat. Mus., vol. 33, 1907, p. 76 {Albatross station 4986).—

SowERBY, The Naturalist in Manchuria, Tientsin, 1930, vol. 5, p. 79.

Heliometra maxima A. 11 Clark, Smithsonian Misc. Coll., vol. 50, 1907, pt. 3, p. 351 (listed); Amer.

Nat., vol. 42, 1908, No. 500, p. 542 (corresponds to the Atlantic H. glacialis; with the latter and

H. hrachymera and H. quadrata forms a definite subdivision of the Polar Pacific fauna) ; No. 503,

p. 719 (range; variation in size); Proc. U.S. Nat. Mus., vol. 34, 1908, p. 267, fig. 5 (off southern

Sakhalin; 12-armed specimen) ; vol. 35, 1908, p. 126 (12-armed specimen illustrates the origin of

Promachocrinus); vol. 39, 1911, p. 487 (chemical composition of the skeleton); Mem. Australian

Mus., vol. 4, 1911, p. 709 (chemical composition of the skeleton); Proc. Biol. Soc. Washington,

vol. 26, 1913, p. 179 (range in eastern Asia); Journ. Washington Acad. Sci., vol. 5, 1915, No. 3,

p. 80 (Arctic fauna in the western part of the Okhotsk and Japan seas; derived from the fauna of

the Bay of Bengal); Die Crinolden der Antarktis, 1915, p. 125 (analogy with Anthometra adriani),

p. 126 (specimen with a doubled radial, representing a 6-rayed Promachocrinus kerguelensis; list

of localities; geographical, bathymetrical and thermal ranges); Univ. Iowa Studies in Nat. Hist.,

vol. 9, No. 5, 1921, p. 21 (in reduction to mere essentials, and in size, resembles Rafflesia arnoldi).

Heliometra hrachymera A. II. Clark, Smithsonian Misc. Coll., vol. 50, 1907, pt. 3, p. 351 (listed);

Amer. Nat., vol. 42, No. 500, 1908, p. 542 (represents in the Okhotsk and Japan Seas //. quadrata;

these, with //. maxima and H. glacialis, form a distinct arctic section of the Polar- Pacific fauna).

—

H. L. Clark, Mem. Australian Mus., vol. 4, 1900, p. 525 (association with H. eschrichlii maxima

in the Japan Sea).—A. H. Clarx, Die Crinolden der Antarktis, 1915, p. 125 (exhibits the character-

istic features of Solanometra anlaretica), p. 127 {Alhatross Sta. 4986).

Heliometra glacialis var. maxima A. H. Clark, Geogr. Journ., vol. 32, No. 6, 1908, pp. 604, 605 (dis-

tribution; variation in size; ecology); Vid. Medd. Nat. Forcn. K0benhavn, 1909, p. 188 (lo-

calities); Proc. U.S. Nat. Mus., vol. 39, 1911, p. 488 {Albatross station 4986; chemical composi-

tion of the skeleton).—F. W. Clarke and Wheeler, U.S. Geol. Surv. Prof. Paper 90-D, 1914,

p. 35 (inorganic constituents of the skeleton).—A. H. Clark, Journ. Washington Acad. Sci., vol.

5, 1915, No. 6, p. 213 (very closely related to H. glacialis), p. 215 (Japanese Arctic species; bathy-

metrical and thermal ranges and their significance).—F. W. Clarke in A. H. Clark, Die Crinolden

der Antarktis, 1915, p. 207 (relative proportion of magnesium and calcium carbonates in the skele-

ton).—F. W. Clarke and Wheeler, U.S. Geol. Surv. Prof. Paper 102, 1917, p. 22 (inorganic con-

*See also Addenda (p. 836) under 19.59, 1962.
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stituents); Paper 124, 1922, p. 19 (inorganic constituents).—A. H. Clark, The Danish Ingolf-

Exped., vol. 4, No. 5, Crinoidea, 1923, p. 42.

—

Mortensen, Handbook of the echinoderms of the

British Isles, 1927, p. 37 (North Pacific).—A. H. Clark, Explorations des mers de I'U.R.S.S.,

vol. 23, 1937, p. 219 (Gagara stations 204, 233, 246; Rossinante station 74; Albatross stations 5021,

4997, 5017, 4992, 4991, 4993, 4986, 4983, 4982, 4861, 4860; Nadejnyi stations 48, 49, 57, 58, 64;
off Gashkevich Baj'; coast of Korea; off Pusan, Korea; eastern Asia; ?Hirado Strait; geographical,

bathymetrical and thermal ranges; in Russian), p. 225 (same, in English).

—

Vinoqradov, Mem.
Sears Found. Mar. Res., vol. 2, 1953, p. 256 (skeletal composition).

Heliomelra II. L. Clark, Mem. Austrahan Mus., vol. 4, 1909, p. 525 (association of two species in the

Japan Sea).

Heliometra eschrichtii maxima H. L. Clark, Mem. Australian Mus., vol. 4, 1909, p. 525 (association

with H. hrachymera in the Japan Sea).

Heliometra glacialis brachymera A. H. Clark, Journ. Washington Acad. Sci., vol. 5, No. 6, 1915, p.

213 (very closely related to H. glacialis), p. 215 (Japanese Arctic fauna; bathymetrical and thermal
ranges and their significance).

Heliometra eschrichtii var. maxima von Hofsten, Kungl. Svenska Vet.-Akad. Handl., vol. 54, 1915,

p. 12 (range), p. 235 (size).

Helometra glacialis var. maxima A. H. Clark, Explorations des mers de I'U.R.S.S., vol. 23, 1937,

p. 229.

Heliometra glacialis maxima Djakonov, Reports of the Japan Sea Hydrobiological Expedition of the

Zool. Inst. Acad. Sci. U.S.S.R. in 1934, pt. 1, 1938, p. 426 (listed; one of the two Arctic species

found), p. 429 (on muddy-sandy bottoms), p. 430 (depth; associated with Ophiura sarsi typica),

pp. 453, 454 (biocenosis with 0. sarsi), p. 457, pp. 467, 471 (associations), p. 482 (references;

distribution; distinction from typical form); also pp. 488-490 and 498 in English summary.

—

Derjugin and Somova, Invest. Far East Seas U.S.S.R., vol. 1, 1941, pp. 26, 28 (communities in

Peter the Great Bay), p. 35 (English summary).

—

Djakonov, Bull. Pacific Inst. Fish. Oceanogr.,

Vladivostok, vol. 30, 1949, p. 13 (in key).

—

Uschakov et al.. Atlas of the invertebrates of the

far eastern seas of the U.S.S.R., 1955, p. 203 (distribution), pi. 63, fig. 1.

—

Baranova, Invest.

Far East Seas U.S.S.R., vol. 4, 1957, p. 246 (absent from the Bering Sea).

—

Djakonov, Baranova,
and Saveljeva, Invest. Far East Seas U.S.S.R., vol. 6, 1959, p. 238 (listed). [Note bt
A.M.C.] I agree with these Russian authors in considering maxima as a geographic subspecies

of glacialis and have accordingly omitted the term "variety" from the heading above.

Subspecific characters.—There appear to be no tangible differences between this

and the typical form except in size, which averages much larger. The arms reach a

length of 350 mm. and the cirri a length of 115 mm. as contrasted \vith a ma.ximum,

rarely attained, of 265 mm. and 91 mm. in arctic specimens of glacialis glacialis.

Abnormal specimen.—An example from Albatross station 5017 has 12 arms, due to

the e.xistence of two IBr series in one radial area (see vol. 1, part 2, fig. 164, p. 86 and
fig. 1348, pi. 54). These two IBr series are closely crowded with their longitudinal

a.xes approximately at right angles, the adjacent sides of the IBri projecting consider-

ably from the centrodorsal, the opposite sides mainly concealed beneath it. The arms
borne by these two IBr series and the arms on the other fom* IBr series are normal in

structure; but the outer arm from the left-hand one of the paired IBr scries has the

first brachial fused with the a.xiUary of the adjacent IBr series, the second brachial

fused \vith the dorsal surface of the first and lower part of the second brachial of the

same series, with its pinnule arising from a point over the second brachial of the nor-

mal arm, and its first syzygial pair (brachials 3+ 4) fused with the lateral border of

the second brachial of the normal arm; the remaining brachials of the two arms are

free.

Localities.—Sea of Okhotsk [A. H. Clark, 1907, 1937].

Gagara station 246; Okhotsk Sea (lat. 55°04' N., long. 142°56' E.); 128 meters;

bottom temperature — 1.75°C.; Uschakov 1932 [A. 11. Clark, 1937] (1, Leningrad).
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[Note by A.M.C] In the English version of A.H.C. (1937) this temperature ap-

pears to be positive, the true value is shown by the thermal range given.

Gagara station 233; Okhotsk Sea (\&t. 53°05' N., long. 148°07' E.); 180 meters;

bottom temperature -0.49° C; Uschakov 1933 [A. H. Clark, 1937] (1, Leningrad).

Albatross station 5021; near Cape Patience, Salchalin Island (lat. 48°32'30" N.,

long. 145°08'45" E.); 134 meters; tempcrtiture —0.61°C.; September 27, 1906 [A. H.

Clariv, 1915, 1937] (2, U.S.N.M., 35951).

Rossinante station 74; Sea of Japan (lat. 48°14' N., long. 140°52' E.); 576-592

meters; Ivanov, August 6, 1931 [A. H. Clark, 1937] (1 small specimen, Leningrad).

Parts of the Gulf of Tartary [A. H. Clark, 1907, 1937].

Albatross station 4997; Gulf of Tartary, off southwestern SakhaUn (lat. 47°38'40"

N., long. 141°24'30" E.); 581 meters; bottom temperature +0.44° C; September 23,

1906 [A. H. Clark, 1915, 1937] (6, U.S.N.M., 35728).

Off southern Sakhalin [A. H. Clai-k, 1908, 1937]. About southern Sakhahn [A. li.

aark, 1907, 1937]. La Perouse Strait [A. H. Clark, 1907, 1937].

Albatross station 5017; off the eastern coast of the southern end of Saldiahn Island;

Cape Tonin bearing N. 59° W., 12.5 miles distant (lat. 46°43'30" N., long. 143°45'00"

E.); 117 meters; bottom temperature — 1.22°C.; September 26, 1906 [A. H. Clark,

1915, 1937] (I, U.S.N.M., 35952).

Northern part of the Sea of Japan [A. H. Clark, 1907, 1937].

Gagara station 204; Okhotsk Sea (lat. 46°02' N., long. 143°36' E.); 135 meters;

bottom temperature +0.38° C; Uschakov [A. H. Clark, 1937] (1+, Leningrad).

Albatross station 4992; Sea of Japan; Bomasiri Shima (off the northern end of

Rebun To) bearing N. 52° E., 8 miles distant (lat. 45°24'00" N., long. 140°49'10" E.);

594 meters; bottom temperature +0.56° C; September 22, 1906 [A. H. Clark, 1915,

1937] (6, U.S.N.M., 35726).

Albatross station 4991 ; Sea of Japan ; Bomasiri Shima (off the northern end of Rebim

To) bearing N. 50° E., 9.2 miles distant (lat. 45°23'20" N., long. 140°48'00" E.); 594

meters; bottom temperature +0.56° C; September 22, 1906 [A. H. Clark, 1915, 1937]

(10, U.S.N.M., 35723).

Albatross station 4993 ; Sea of Japan ; Bomasiri Shima (off the northern end of Rebun

To) bearing N. 47° E., 5 miles distant (lat. 45°25'30" N., long. 140°53'00" E.); 260

meters; bottom temperature +1.72° C; September 22, 1906 [A. H. Clark, 1915, 1937]

(4, U.S.N.M., 35724).

Albatross station 4986; Sea of Japan; Benkei Misaki Light bearing N. 35° E., 15

miles distant (lat. 43°01'00" N.,long. 140°22'40" E.); 314 meters;bottom temperature

+ 1.05° C; September 19, 1906 [A. H. Clark, 1907, 1911, 1915, 1937] (4, U.S.N.M.,

22649, 35722).

Albatross station 4983; Sea of Japan; Benkei Misald Light bearing S. 2° E., 12

miles distant (lat. 43°01'35" N., long. 140°10'40" E.); 783 meters; bottom tempera-

ature +0.39° C; September 19, 1900 [A. H. Clark, 1907, 1915, 1937] (1, U.S.N.M.,

35725). T3T)e locahty.

Albatross station 4982; Sea of Japan; Benkei Misald Light bearing S. 3° E., 10.5

miles distant Gat. 43°00'00" N., long. 140°10'30" E.); 713-783 meters; bottom tem-

perature +0.39° C; September 19, 1906 [A. H. Clark, 1915, 1937] (3, U.S.N.M.,

35748; M.C.Z., 354, 357).
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Peter the Great Bay (on the western coast of the Sea of Japan, Lxt. 42°30' N.);
160-267 meters [Schmidt, 1904; A. II. Clark, 1937].

Nadejnii station 48; off Cape Povorotn\-i, the northern boundary of Peter the
Great Bay Gat. 42°30' N.); 228-267 meters; mud; May 10 (old style), 1900 [Schmidt,

1904; A. H. Clai-k, 1937].

Nadejnii station 49; off Cape Povorotn^-i, 6-7 miles from shore; 153-166 meters;
mud; May 10 (old style), 1900 [Schmidt, 1904; A. H. Clark, 1937].

Nadejnii station 57; off Cape Povorotnyi, approximately 10 miles from shore;

232 meters; gravel; May 14 (old style), 1900 [Schmidt, 1904; A. H. Clark, 1937].

Nadejnii station 58; a Httle nearer the shore than the preceding station; 153-232
meters; slimy j-ellow mud; May 14 (old style), 1900 [Schmidt, 1904; A. H. Clark, 1937].

Nadejnii station 64; off Cape Povorotnyi; 175-189 meters; May 19 (old style),

1900 [Schmidt, 1904; A. H. Clark, 1937].

Off Gashkevicha Bay (lat. 42°08' N., long. 130°39' E.); 300 meters [von Maren-
zeller, 1903; A. H. Clark, 1915, 1937].

Japan Sea Hydrobiological Expedition, 1934; station 51; Siaukhu Bay, Japan Sea
(lat. 42°48' N., long. 133°45' E.); 175 (or 173) meters [Djakonov, 1938] (many spec-

imens, probably in the Zool. Inst., Leningrad).

Japan Sea Hydrobiological E.xpedition, 1934; station 62; Siaulchu Baj', Japan Sea

(lat. 42°48' N., long. 133°45' E.); 150 meters [Djakonov, 1938] (many specimens,

probably in Leningrad).

Coast of Korea (lat. 38°15' N., long. 12S°45' E.); 183 meters; Sch0nau, April 29,

1896 [A. H. Clark, 1909, 1915, 1937] (1, CM.).
Coast of Korea; 183 meters; Suensson, 1882 [A. H. Clark, 1909] (1, CM.).
East Asia; Suensson, 1882 [A. H. Clark, 1909, 1937] (1, CM.).
Albatross station 4861; Sea of Japan; Cape Clonard, sotitheastern Korea, bearing

S. 27° W., 16.5 miles distant (lat. 36°19'00" N., long. 129°47'00" E.); 298 meters;

bottom temperature +0.78° C; July 31, 1906 [A. H. Clark, 1915, 1937] (3, U.S.N.M.,

35727).

Albatross station 4860; Sea of Japan; Cape Clonard bearing S. 23° W., 13 miles

distant (lat. 36°18'00" N., long. 129°44'00" E.); 223 meters; bottom temperature
1.17° C; July 31, 1906 [A. H. Clark, 1915, 1937] (21, U.S.N.M., 35734, 35953).

?Off Fusan, Korea (lat. "45°" [probably 35°] 15' N., long. 130°43' E.); 549 me-
ters; Sch0nau, March 9, 1895 [A. H. Clark, 1909, 1915, 1937] (1, CM.).

[Hirado Strait, 59 meters. The correctness of this localitj' is open to question.]

[A. H. Clark, 1909, 1915, 1937] (1, CM.).
Geographical range.—From 55° N. in the Okhotsk Sea, Cape Patience, Sakhalin

Island and the southern part of the Gulf of Tartary southward in the cold water area

along the western shore of the Sea of Japan to the Korean Straits.

Bafhymetrical range.—From 117 to 783 meters; the average depth from 27 records

is 313 meters.

Thermal range.—From —1.75° C to +1.72° C, the average of 14 records

is +0.17° C
Occurrence.—One of the most vivid recollections which I still retain from the

Albatross cruise of 1906 is the sight of the forward deck of the steamer literally buried

under several tons of mutilated individuals of maxima, of which tens of thousands

passed through my hands in the search for some sufBciently intact for preservation.
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On one or two occasions there was practicality nothing else in the dredge, and at one

station (4800) a 12-foot Tanner net 23 feet in length was completely filled so that we

had great difficulty in getting it aboard.

In its great abundance in certain circumscribed localities this subspecies recalls the

arctic form, and like the latter it is associated with Gorgon ocephalus eucnemis, though

apparently not so constantly.

With" the masses of large brilliant lemon yellow specimens there were sometimes

found others smaller and of a yellowish white {brachrjmera) , which looked very differ-

ent on the steamer's deck but which I am now convinced represent nothing but stunted

individuals which for some reason or other fell behind in the struggle for existence

among the great crowds of their more fortunate companions.

In Peter the Great Bay, Schmidt says that this species is very characteristic of

the fauna of the deeper levels. It was found by him at depths of from 160 to 228 me-

ters (75 to 125 sagens).

In Siaukhu Bay, to the east, Djakonov (1938) found maxima in great numbers at

depths of 150 to 175 meters on muddy-sandy bottoms. It was associated particularly

with Ophiura sarsi but also with 0. quadrispina, Ophiopholis aculeata japonica and

Opbiacantha bidentata as weU as the sea urchin Strongylocentrotus droebachiensis sacha-

linica. Djakonov concluded that there is a characteristic biocenosis of maxima and

Ophiura sarsi in this area forming a wide belt along the slope of the continental shelf,

of which the upper hmit in Peter the Great Bay is deeper than it is in Siaukhu Bay.

History.—This Pacific form of the common Arctic Heliometra glacialis was first

mentioned in 1903 by Prof. Emil von Marenzeller, who recorded a specimen from off

Gashkevicha Bay in 300 meters. In the following year a species of "ylTifecfon" which

can not be any other form than this was recorded by Dr. Peter Schmidt from various

localities in and near Peter the Great Bay, where it had been dredged in 1900 by the

Nadejnii.

In her work along the Siberian and Korean coasts in 1906 the Albatross found it

abundantly, and in 1907 I suggested the recognition of the Pacific form as var. maxima

on account of the large size. At the same time I proposed the name brachymera for

some interesting specimens which bear about the same relation to the fully developed

maxima that quadrata docs to typical glacialis.

In 1908 I described a curious 12-armed specimen which bad been collected by the

Albatross, and in 1911 I published an analysis of the inorganic constituents of the

skeleton which had been made for me by Prof. Frank W. Clarke and Dr. William C.

Wheeler.

In 1909 I recorded some specimens in the collection of the Copenhagen Museum,

and in 1915 I listed the localities at which it had been secured by the Albatross in 1906.

Prof. Nils von Hofsten in the latter j-ear discussed its distribution in comparison with

that of //. glacialis glacialis.

Prof. K. M. Derjugin of the Academy of Sciences, liCningrad, sent me for study

a small collection of crinoids dredged by the steamers Gagara and Bossinante in the

Okhotsk Sea and the Sea of Japan. On the basis of this collection I prepared a de-

tailed account of the crinoids of the region, including the complete sj-nonj-my and all

the records of the loiown species, which was published, in Russian and English, in 1937.

In this I said that Heliometra glacialis var. maxima differs from specimens of Arctic

and North Atlantic Heliometra only in being generally larger and more robust.



PART 5 A MONOGRAPH OF THE EXISTING CRINOIDS 419

In the following year, 1938, Professor A. M. Djakonov published a report on the

echinoderms of Siaukhu Bay on the Sea of Japan. He recorded maxima from two
stations, at both of which it occurred in large quantities in association with Ophiura

sarsi.

In 1955 the distribution of maxima was outlined by Uschakov in a comprehensive

work on the marine fauna of the far eastern seas of the U.S.S.R. Finally in 1957

Baranova commented on the absence of maxima from the Bering Sea.

Genus SOLANOMETRA A. H. Clark

Antedon (part) P. H. Carpenter, Quart. Journ. Geol. Soc, vol. 36, 1880, p. 47, and following authors.

Heliometra (part) A. H. Clark, Smithsonian Misc. Coll., vol. 50, pt. 3, 1907, p. 351.

Solanomelra A. H. Clark, Amer. Journ. Sci., ser. 4, vol. 32, 1911, p. 128 (nomen nudum; the remarks
refer to Florometra)

, p. 129 (characteristic antarctic genus; significance); Mem. Australian Mus.,

vol. 4, 1911, p. 727 (type species Antedon antarctica P. H. Carpenter, 1880; directly derived

from Cyclometra; Promachocrinus a meristic variation of this genus; route followed bythisgeniis

to the antarctic and thence [Florometra] to the Bering Sea, etc.); Crinoids of the Indian Ocean,

1912, p. 5 (derived from the East Indian Cyclometra; an antarctic genus), p. 6 (large number of

species in the genus [including Florometra]), p. 26 (closely allied to Cyclometra).—Vanet, Bull.

Mus. Hist. Nat., Paris, No. 2, 1912, p. 33 (resemblance of the young of Heliometra glacialis to

the species of this genus [including Florometra]); in Koehler, Bull. Mus. Hist. Nat., Paris, vol. 19,

1913, p. 34.—A. H. Clark, Smithsonian Misc. Coll., vol. 61, No. 15, 1913, p. 61 (subgenus of

Promachocrinus; restricted by the separation of Florometra from it) ; Bull. Inst. Ocdanogr., Monaco,
No. 285, 1914, p. 3 (type Antedon antarctica); No. 294, 1914, p. 6 (shortness of the brachials

due to the coldness of the habitat); Die Crinolden der Antarktis, 1915, pp. 122-126 (structural

and systematic relationships; characters; origin), p. 132 (covering plates), p. 134 (synonymy;
diagnosis; range), p. 190 (further discussion); Journ. Washington Acad. Sci., vol. 7, 1917,No.5,

p. 127 (referred to the Heliometrinae) ; No. 16, p. 508 (in key; range; best considered as a sub-

genus of Promachocrinus); The Danish Ingolf-Expcd., vol. 4, No. 5, Crinoidea, 1923, p. 52 (in

key).—Gisl£n, Ark. Zool., vol. 19, No. 32, 1928, p. 11.—Torto.vese, Natura, Milano, vol.

24, 1933, p. 165.—A. H. Clark, Explorations des mers de I'U.R.S.S., vol. 23, 1937, p. 222 (in

Russian), p. 230; Sci. Rep. Australasian Antarctic Exped., 1911-1914, ser. C, vol. 8, pt. 4, 1937,

p. 6 (limited to Antarctic), p. 9.

—

John, Proc. Linn. Soc. London, sess. 149, pt. 2, 1937, p. 86;

Discovery Reports, vol. 18, 1938, p. 130 (monotj'pic and confined to the Antarctic), p. 152.

—

GisL^N, Kungl. Svenska Vet.-Akad. Handl., ser. 3, vol. 17, No. 2, 1938, p. 21.

Promachocrinus {Solanomelra) A. H. Clark, Die Crinoiden der Antarktis, 1915, pp. 105, 106, 135.

Diagnosis.—A genus of Heliometrinae in which the arms are never carinate; the

brachials are very short, the longest twice as broad as long, with finely serrate distal

ends; the segments of the middle and distal pinnules, except the terminal, are about as

long as broad; the longest segments of the longest cirri are never more than twice as

long as broad and in most of the cirri the segments are about as long as broad; and there

are 5 radials and 10 arms.

Type species.—Antedon antarctica P. H. Carpenter, 1880.

Geographical range.—Only known from the vicinity of Heard Island, and (?) from

ofiF Adelie Land in the Antarctic Continent.

Bathymetrical range.—From 137 to 645 meters.

Thermal range.—From —1.84° to -1-1.78° C.

Remarks [by A.M.C.].—-As noted on p. 340 I think that Florometra mawsonim&j
prove to be congeneric w'ith Solanomelra antarctica. It appears to be intermediate in

many characters betw-een the type species of the two genera.
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History—The single species of this genus was described by Carpenter under the

generic name Antedon. In 1907, upon the creation of that genus, it was removed to

HeUomctra. ,- , • •

In 1911 the name Solanometra first appeared, witli no indication of its intent, but

covering, by inference, the species both of Solanometra and of Florometra as now under-

stood, "it was used in this sense in 1913, when it appeared as a subgenus of Proma-

chocrinus, including the single species antardica, Florometra being also used to include

magellanica and by inference the species associated with it.

In 1914 the typo species of Solanometra was given as Antedon antarctica, and in

1915 a diagnosis was published; it was still, as in 1913 and in 1914, regarded as a sub-

genus of Promachocrinus, but in my ImjoIJ report of 1923, I used Solanometra as a

generic name in a key to the genera of Helioraetrinae. Since then other authors have

also treated it as a full genus.

SOLANOMETRA ANTARCTICA (P. H. Carpenter)*

Figure 18,a,b,e,f,i

[See also vol. 1, pt. 1, figs. 295 (p. 263), 418 (p. 321), 506 (p. 371); pt. 2, pi. 4, figs. 997, 998]

Antedon, sp. P. H. Carpenter, Quart. Journ. Geol. Soc, vol. 36, 1880, p. 47 (Heard I.; closely aUied

to [Heliometra] eschrichtii [glacialis]; possesses certain characters in common with Antedon para-

doxa), pi. 5, fig. 3 (ventral surface of the centrodorsal).

Antedon antardica P. H. Carpenter, Journ. Linn. Soc. (Zool.), vol. 15, 1880, p. 198 (centrodorsal

and radial articular faces), pi. 12, fig. 29 o, b (same) ; Proc. Zool. Soc. London for 1882, 1883, p. 746

(specific formula); Quart. Journ. Micr. Sci., new ser., vol. 23, 1883, pp. 615, and following (re-

lations of the vascular system).

—

Perrier, Nouv. Arch. Mus. Hist. Nat., Paris, ser. 2, vol. 9,

1886, p. 150 (anatomy); Mcraolre sur I'organisation at le developpement de la comatule de la

Mi5ditcrranC'e, 1886, p. 102 (anatomy).— P. H. Carpenter, Challenger Reports, Zoology, vol. 26,

pt. 60, 1888, p. 144 (description; Challenger Sta. 151), pi. 1, figs. 6, a-d, 7, a, b, pi. 25.—Hamann,

Jenaische Zeitschr., vol. 23, (neue Folge 16), 1889, p. 234 (anatomy).—Hartlatje, Bull. Mus.

Comp. Zool., vol. 27, No. 4, 1895, p. 137 (range), p. 141 (comparison with Antedon rhomboidea

[Florometra magellanica]), p. 143 (comparison with Antedon [Florometra] tanneri).—Doderlein,

Fauna Arctica, vol. 4, Lief 2, 1905, p. 404 (antarctic representative of the Eschrichti group).

—

Hamann, Bronn's Ivlassen und Ordnungen des Tier-Reichs, vol. 2, Abt. 3, 1907, p. 1579

(listed).—A. H. Clark, Die Crinolden der Antarktis, 1915, p. 120 (systematic and structural

relationships). (Not A. antardica Bell, National Antarctic Exped., Nat. Hist., vol. 4, Echinod.,

1908, p. 4 (Winter Quarters) ; British Antarctic {Terra Nova) Exped., 1910, Nat. Hist. Rep.,

Zool. vol. 4, No. 1, Echinoderms, 1917, p. 2 (Stations 194, 295) [=Florometra mawsoni, Proma-

chocrinus kerguelensis and Notocrinus virilis]).

Antedon australis P. H. Carpenter, Challenger Reports, Zool., vol. 26, pt. 60, 1888, p. 146 (description;

Challenger Sta. 150), pi. 26, figs. 4, 5, pi. 27, figs. 14-20.—Hartlaub, Bull. Mus. Comp. Zool., vol.

27, No. 4, 1895, p. 137 (geographical and bathymetrical distribution).

—

Doderlein, Fauna

Arctica, vol. 4, Lief. 2, 1905, p. 404 (antarctic representative of the Eschrichti group)

.

—Hamann,

Bronn's Klassen und Ordnungen des Tier-Reichs, vol. 2, Abt. 3, 1907, p. 1579 (listed).

—

\. H.

Clark, Bull. Mus. Hist. Nat. Paris, No. 4, 1911, p. 258 (synonym of Heliometra magellanica

[error]; Smithsonian Misc. Coll., vol. 61, No. 15, 1913, p. 80 (synonym of Solanometra antardica).

Heliometra antarctica A. H. Clark, Smithsonian Misc. Coll., vol. 50, pt. 3, 1907, p. 351 O'sted).

Heliometra glabra A. H. Clark, Smithsonian Misc. Coll., vol. 50, pt. 3, 1907, p. 351 (new name for

Antedon australis P. H. C, 1888, not Antedon australis P. H. C. [Liitken, MS], 1882).

Solanometra antarctica A. II. Clark, Smithsonian Misc. Coll., vol. 61, No. 15, 1913, p. 61 (published

references to specimens in the British Museum; Challenger stations 150, 151; Discovery, Winter

Quarters and Mta. Erebus and Terror [F. mawsoni]; characters of the specimens; australis P. H.

* See also Addenda (p. 837) under 1963.
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Carpenter a synonym of this species; rhomboidea P. H. Carpenter a synonym of magellanica and
not of this species as inadvertently stated in the Bull. Mus. Hist. Nat. Paris, 1911, No. 4, p. 258)

;

Joum. Washington Acad. Sci., vol. 5, No. 3, 1915, p. 81 (antarctic; range); Die Crinolden

der Antarktis, 1915, p. 107 (in key to the antarctic crinoids), p. 122 (characters), p. 1G8 (a shallow

water antarctic form; a species of the Gauss and Victoria quadrants lacking in the Weddell
and Ross quadrants), pp. 190-192 (further discussion).

—

Gisl^n, Ark. Zool., vol. 19, 1928, p.

11 (notes; a specimen so labeled in the British Museum is of Floromeira magellanica).—A. H.
Clark, Sci. Rep. Australasian Antarctic Exped., 1911-1914, ser. C, vol. 8, pt. 4 , 1937, p. 7

(in key), p. 9 (stations 1 and 3), p. 10 (distribution; color; diagnostic characters).

—

John, Proc.

Linn. Soc. London, sess. 149, pt. 2, 1937, p. 85 (Antarctic), p. 86 (not taken by Discovery Inves-

tigations); Discovery Reports, vol. 18, 1938, p. 124 (not taken by Discovery Investigations),

p. 129 (table of distribution), p. 132 (in key to Antarctic comatulids), p. 152 (Bell's Ross Sea

specimens not this species; known distribution only Heard Island and Adelie Land); Rep. B.A.

N.Z. Antarctic Res. Exped. 1929-1931, ser. B, vol. 4, pt. 6, 1939, p. 191 (not taken by B.A.N.Z.

A.R.E. though collecting in the sector where it has been reported).

Promachocrinus (Solanometra) anlarctica, A. H. Clark, Die Crinoiden der Antarktis, 1915, p. 105

(collected by the Challenger; history), p. 106 (collected by the Discovery), p. 135 (synonymy;

range; riSsum6 of previous records).

Anledon (Solanometra) anlarctica Gisl^n, Zool. Bidrag Uppsala, vol. 9, 1924, p. 287.

Promachocrinus anlarctica Ekman, Tiergeographie des Meeres, 1935, p. 319.

Diagnostic features.—This species is most easily distinguished from its relatives

by the short cirri composed of rarely more than 40, and usually not more than 30

segments of which the longest are rarely, even in immature specimens, more than

twice as long as broad, most of them, in large cirri, being as broad as long. The cirrus

segments have rather flaring ends particularly dorsaUy, which give the cirri a char-

acteristic knobby appearance. The axillaries are very broad, broader than long.

The bracliials beyond the oblong proximal ones are short, twice as broad as the greater

length. P3 is more hke P4 than it is like P2, and the segments of the outer pinnules

are strikingly short.

Description.—The centrodorsal is hemispherical or low rounded conical, thickly

covered with cirrus sockets which are arranged in more or less regular closely crowded

alternating rows.

The cirri are LXXX or more, 25-35 (usually 25-30), the longest reaching 35

mm. in length, but the majority being between 25 and 30 mm. long; the apical cirri

measure about 11 mm. and consist of about 17 segments. In the longest cirri the

first two segments are about twice as broad as long, the third is somewhat longer,

the fourth is longer than broad, and the fifth to ninth are nearly twice as long as broad;

from this point the length of the segments gradually decreases so that the outermost

are only about a third again as long as broad. On the thirteenth the median portion

of the dorsal edge begins to project somewhat, two or three segments beyond forming

a moderately developed dorsal spine; this decreases in size on the terminal three or

four segments. The opposing spine is very smaU. The terminal claw is about as

long as the penultimate segment, moderately stout and moderately curved. The

majority of the cirri are somewhat shorter with somewhat fewer segments, all, or

nearly all, of which are about as long as broad, and the dorsal spines are compara-

tively small. In the very short apical cirri the first two segments are sliort, and the

remainder are about as long as broad; dorsal spines are developed from the third or

fom-th onward.

The ends of the basal rays are sometimes visible in the angles of the calyx.
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Figure 18.—a, fSolanom/tra antaulica (P. H. Carpenter), U.S.N.M., E. 3073, Adelie

Land, width at first syzygy 3.2 mm., tip of cirrus with 41 segments; e, same, longest

cirrus segment, b, S. antarctica, syntype, B.M., 88.11.9.34, width at first syzygy

3.2 mm., tip of cirrus with 31 segments;/, same, longest segment; i, same, proximal

part of Pij. c, Florometra mawsoni A. H. Clark, B.A.N.Z.A.R.E. station 105, width

at first syzygy 2.6 mm., tip of cirrus with 30 segments; g, same, longest segment.

d, F. mawsoni, syntype of f. antarctica John, Discovery Investigations station 599,

width at first syzygy 2.1 mm., tip of cirrus with 30 segments; A, same, longest seg-

ment;;', same, proximal part of Pu.

The distal edges of the radials in the median line reach the rim of the centro-

dorsal, the radials being usually visible only in the interradial angles, The IBri

arc short and bandhke, four or five times as broad as long, entirely free laterally,

more or less incised by a posterior projection from the axillaries, with which they form

on the articulation a moderately developed synarthrial tubercle. The IBr2 are tri-

angular and nearly as long as broad; the anterior angle is rather strongly produced, and

truncated, and there is a rounded posterior projection of variable size, but never

very large, in the median portion of the proximal border incising the IBri.

The 10 arms are about 125 mm. long. The first brachial is wedge-shaped,

much longer exteriorly than interiorly, more or less deeply incised by a posterior

projection from the larger and irregularly quadrate second brachial. The first syzygial

pair (composed of brachials 3-f 4) is longer inwardly than outwardly, and somewhat
broader than the greater length. The following brachials are wedge-shaped, about

twice as broad as the greater length, becoming more obliquely wedge-shaped and after

the fifteenth short-triangular and twice as broad as long, shortening to about two and

a half times as broad as long after the thirtieth or at about the middle of the arm;

distally the length increases slightly. From the second syzygy onward the brachials

develop overlapping and finely serrate distal edges which become prominent after the

third syzygy.

Syzygies occur between brachials 34-4, 9 -(-10, and 14+ 15, and distally at in-

tervals of 4 muscular articulations.

Pi and Po arc about 22 mm. long, slender and flagellate, composed of about 60

short segments, which in the basal portion are about twice as broad as long, in the

central portion are somewhat broader than long, and in the terminal portion are about

as long as broad; these pinnules are strongly compressed, and the dorsal edges of the
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segments are produced into a rounded keel giving the distal profile a scalloped appear-

ance. P3 is about 25 mm. long %vith about 50 segments, much stouter than P, and Pj;

the first two segments are rather broader than long, the remainder about as long as

broad; a long gonad lies on the eighth to eighteenth segments, beyond which the pin-

nule tapers gradually to a very slender and deUcate tip. The dorsal border of the seg-

ments of this pinnule is sharply carinate, but the carination rises progressively from the

proximal to the distal end so that the dorsal profile presents a serrate appearance quite

different from the rounded scallops on the distal profile of Pi and P2. P^ is 21 mm. long

resembling P3, but the segments have finely dentate projecting distal edges, which are

especially noticeable dorsally, and the gonad is longer. The following pinnules are

similar, gradually decreasing in length and gradually losing the flagellate tip, the seg-

ments at the same time becoming more elongated. Pj is 17 mm. long, with 33 seg-

ments, of which the first two arc not so long as broad, the third is about as long as broad,

and the following are very slightly longer than broad distally, gradually becoming

elongated and reaching a length of nearly twice the width terminally. With the gradual

disappearance of the gonads, which persist to about the twenty-fifth, the pinnules be-

come gradually longer, but remain of the same proportions, the component segments

being about as long as broad except in the terminal portion. All the segments of the

pinnules have overlapping and finely dentate distal ends, this feature being most marked

on the dorsal side. The tenth pinnule is 20 mm. long. The distal pinnules are more

slender, about 20 mm. long, with the first segment about twice as broad as long, trapezoi-

dal or almost crescentic, the second slightly larger and wedge-shaped, broader than

long, the remainder about as long as broad becoming longer than broad terminally.

All the segments except the first two have strongly overlapping distal ends.

The color in alcohol is light brown ; in life it is yellow.

The preceding description was drawn up from the very fine specimen from Chal-

lenger station 151 in the Museum of Comparative Zoology at Cambridge.

Notes.—This species was described by P. H. Carpenter, on the basis of several

specimens from Challenger station 151, in the following terms.

The centrodorsal is hemispherical, thickly covered with cirrus sockets.

The cirri are LXXX+, 25-35, reaching 35 mm. in length. Several of the seg-

ments are longer than broad, and the later ones project slightly beyond the base of

their successors. The terminal claw is well developed.

The radials are concealed except in the angles of the calyx, where they are some-

times separated by the ends of the basal rays. The IBri are quite short and bandlike,

very convex in the center and deeply incised. The IBr^ (axillaries) are usuallj'^ rather

broader than long, subtriangular, with a backward process of variable size in the middle

of the base which is sometimes so large as to give the plate an unequally rhombic ap-

pearance.

The 10 arms arc about 125 mm. long. They are but slightly tubercular at the base.

The first brachial is much incised with a short inner and long outer edge. The brachials

after the third syzygy are quite short, triangidar, and slightly overlapping. They

become slowly quadrate toward the ends of the arms, but always remain broader than

long.

Syzygies occur between brachials 34-4, 9-flO, and 14-1-15, and then usually at

intervals of 4 muscular articulations.
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The lower pinnules are long and flagellate with a serrate dorsal edge, reaching 25

mm. in length. They are composed of about 60 short segments, of which the basal are

rather broad. Pi and Pj are nearly equal, but P3, though of about the same length,

consists of fewer and larger segments, some of the lower ones being as long as or longer

than broad. The pinnules following are shorter and more massive with larger lower

segments which arc nearly square in outline and overlap considerably. The middle and

outer pinnules are composed of more elongated, but still overlapping, segments, the

two lowest broader and more flattened with their apposed edges incurved.

The disk, which is 17 mm. in diameter, and the ambulacra are naked. Sacculi

are abundant.

Carpenter noted that the centrodorsal of Solanometra antarctica is somewhat more

conical than that of Ileliomeira glacialis.

He also said that the cirri of Solanometra antarctica are much smaller than those of

Heliometra glacialis, even in individuals of equivalent size, not having more than 35

segments, a considerable proportion of which are longer than broad, while the later

segments project considerably more on the dorsal side than is the case in Heliometra

glacialis. This is especiaUy marked in the younger cirri which are of the "small mature"

type, while in Heliometra glacialis those which develop in the usual way, though both

relatively and absolutely larger, are much more smooth-jointed.

Rather more of the radials is visible on the exterior of the calyx in Solanometra

antarctica than in Heliometra glacialis, and in some instances the ends of the basal rays

appear between their lower angles.

As in Heliometra glacialis the shape of the IBri depends considerably upon that of

the IBro. The latter are always broader than long, but vary considerably in shape

even in the same individual. They are almost triangular in some cases and widely

rhombic in othere, owing to the strong backward projection which forms a sort of

tubercle (sjmarthrial tubercle) together with the very convex center of the IBri. Car-

penter said that a detailed comparison of the elements of the IBr series and lower

brachials of Solanometra antarctica and Heliometra glacialis reveals a number of points

of difference between them.

Carpenter found a variation comparable to that in the elements of the IBr series in

the shape of the first two brachials. The junctions of the following brachials are by

no means so tubercxdar as in the largest (Arctic) variety of Heliometra glacialis, though

more so than in the smaUer and smoother Atlantic specimens, which are of about the

same size as the largest individuals of Solanometra antarctica that were obtained by the

Challenger. Beyond the third syzygy the brachials of Solanometra antarctica are even

shorter relative to| the width than they are in Heliometra glacialis, and they have a

very decided tendency to overlap, which is absent in that species, the arms of which

are unusually smooth.

Carpenter remarked that the same may be said of the pinnule segments, especially

the segments of the genital pinnules nearest the calyx. In Solanometra antarctica the

long flagellate pinnules on the aim bases are serrate from end to end, whereas in Helio-

metra glacialis the middle segments are smooth with sharp edges, but nothing more.

In Solanometra antarctica P3 is much more like its successor than is the case in Helio-

metra glacialis. Its lower segments are considerably stouter than those of P2, some of

them being as long as or longer than broad whereas in Heliometra glacialis they are

distinctly broader than long. In fact P3 in Solanometra antarctica resembles P4 in
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Heliometra glacialis rather than its fellow, P3. In the middle and outer pinnules there

is a good deal of variation in the extent of modification in the two basal segments,
but they are never so much flattened and so nearly trapezoidal in form as they are in

the larger Heliometra glacialis.

The axial opening on the ventral surface of the centrodorsal is relatively much
larger in Solanometra antarctica than in Heliometra glacialis so that it reveals a large

number of the internal ridges which separate the inner openings of the cirrus canals.

Five of these, interradial in position, are much more prominent than the rest. The
basal grooves on the ventral surface of the centrodorsal are scarcely more distinct than

they are in Heliometra glacialis, but on the other hand the dorsal surface of the radial

pentagon bears a very well-defined basal star, of which there is rarely any trace in

that species.

The rosette lies deeper in Solanometra antarctica than it does in Heliometra gla-

cialis, and the basal rays connected with it are unusually stout. This is most notice-

able when they are isolated. In some cases their distal ends appear on the exterior of

the calyx.

In Solanometra antarctica the slope of the articular faces of the radials (see Part 2,

plate 4, figures 997, 99S) is more uniform than it is in Heliometra glacialis, and there

is much less of an angle between the upper and lower parts of each face. As a conse-

quence of this, more of the large muscular fossae is visible when the calyx is viewed

ventraUy. The ridges which separate the muscular fossae from the interarticular liga-

ment fossae are much more nearly horizontal than is the case in Heliometra glacialis,

so that the two pairs of fossae are of very unequal size.

Carpenter described Antedon australis as follows.

The centrodorsal is hemispherical, thicldy covered with about L cirri. The cirri

have 25-30 segments, nearly all of which are longer than broad. The later segments

are laterally compressed, and their dorsal edges project considerably beyond the bases

of their successors, thus giving rise to a strong spine on the last few segments. The
young cirri around the dorsal pole resemble the mature form, but have fewer segments.

The marginal cirri may have 30 smooth and elongated segments which only develop

spines quite late.

The radials are just visible. The IBri are short and nearly oblong, but little

incised for the axUlaries, which are broadly pentagonal or triangular, with a shght

backward projection in the middle of the base.

The 10 arms are about 60 mm. long. The brachials are somewhat overlapping,

but the pro.ximal brachials are not tubercular. After the second sj'zj^gy the brachials

are sliortl}'' triangular, gradually becoming quadrate, but always much broader than

long.

Syzygies occm- between brachials 3+4, 9+ 10 and 14+ 1.5, and distally at intervals

of 3 or 4 muscidar articulations.

Pi is flagellate, about 12 mm. long, and is composed of 45 short segments, of which

the basal are broad, flattened, and somewhat carinatc. Pj is sometimes nearly equal

to, and sometimes shorter than, P,. P3 is also shorter, with stouter segments, most of

which are distinctly longer than broad, and generally bears a fusiform genital gland.

The following pinnxiles are more massive with squarer segments, which become elon-

gated fm-ther out, while the two basal ones are flattened and trapezoidal with their

apposed edges incurved.
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The disk (which is 10 mm. in diameter) and the ambulacra arc naked. Sacculi

are abimdant in some places, but less so in others.

The color in alcohol is white, with purplish or brownish patches.

Carpenter said that tliis is a smaller and more delicate species than Antedon ant-

ardica, which it resembles in the shortness of its brachials; but the arms generally are

much smoother, and there are fewer cirrus segments, while P3 is much less like P2 than

is the case in that species. The 3 lowest segments of P3 are by no means so broad as

in A. antarctica, but more nearly square, while the following segments until quite near

the end are very distinctly longer than broad, which is not the case in A. antarctica.

Even the first 2 pinnules of A. australis have a tendency in this direction, as compared

with the much longer ones of Heliometra glacialis and Solanometra avtarctica.

It can scarcely be doubted that Antedon australis was based upon structurally

immature individuals of Solanometra antarctica.

The types of australis were 7 specimens from Challenger station 150 ofif Heard

Island and a mutilated specimen of much smaller size from which aU the arms had

been broken away at tlie syzygy between brachials 3+ 4.

[Notes by A.M.C] A comparison of the figures given in the table shows some

differences between the specimens from Heard Island and those from Adehe Land.

The latter appear to have relatively higher centrodorsals, slightly narrower arms,

longer cirri with more and longer segments (fig. 18a,e) and proximal pinnules with fewer

segments, taldng the size into consideration, although at least one of the types of

antarctica (that in the M.C.Z.) has cirri with up to 35 segments.

I suspect that these larger specimens from the Australasian Antarctic Expedition

(Aurora) collections are conspccific with the smaller ones from Adelie as well as Queen

Mary Lands, which Mr. Clark described as a new species, Florometra mawsoni. In

his key to the comatulids of the Southern Ocean given in the report of that expedition

(1937), Mr. Clark distinguished S. antarctica from F. mawsoni by the larger size, more

numerous (60:36) segments of Pi, more numerous (c.40:30) cirrus segments, "most of

which are not longer than broad," (they may be so in the types of aniarciica from Heard

Island but at least one Adelie Land specimen has 20 out of the 41 segments of a periph-

eral cirrus distinctly longer than broad and the longest just over twice as long as broad)

and by the broader brachials of which the proximal ones are smooth. All these char-

Table 12.

—

Details of six specimens of S. antarctica /rom two Challenger stations off Heard Island,

and of two specimens also recorded under this name from Adelie Land
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acters appear to me to be concomitant with size, as has already been shown to some
extent by the larger specimens of mawsoni taken by the Discovery Investigations and
B.A.N.Z.A.R.E. around the Antarctic continent.

A comparison of table 12 with table 9 on page 337 for Florometra mawsoni, shows
manj' similarities between the smaller specimens of S. antarctica from Heard Island

(the types of australis) and specimens of mawsoni of comparable size. Nevertheless

I think the two species are quite distinct, larger specimens exhibiting greater divergence

of characters, such as the relative arm width. This is discussed further under the

heading of F. mawsoni.

Localities.—Challenger station 150; near Heard Island (lat. 52°04' S., long. 71°22'

E.); 274 meters; temperature 1.78° C; coarse gravel; Februarj' 2, 1874 [P. H. Carpen-

ter, 1888; A. H. Clark, 1913] (4, B.M.).

Challenger station 151; near Heard Island (lat. 52°59'30" S. long. 73°33'30" E.);

137 meters; volcanic mud; February 7, 1874 [P. H. Carpenter, 1888; A. H. Clark,

1913] (4, M.C.Z., 3, B.M.). Type locality.

Doubtful localities [A.M.C].

—

Aurora (Australasian Antarctic Expedition) station

3; Adelie Land (lat. 66°32' S., long. 14l°39' E.); 287 meters; temperature -1.62° C;
ooze; December 31, 1913 [A. H. Clark, 1937] (5, U.S.N.M., E. 3072).

Aurora station 1; Adehe Land (lat. 66°50' S., long. 142°06' E.); 640-731 meters;

temperature —1.84° C; thick ooze; December 22, 1913 [A. H. Clark, 1937] (2,

U.S.N.M., E. 3073).

Aurora; no definite locahty [A. H. Clark, 1937] (3, Austr. M.).

These three Aurora records should probably be referred to Florometra mawsoni.

Geographical range.—Heard Island, to the south of Kerguelcn and (?) from Adehe

Land.

Bathymetrical range.—From 137 to 274 (?731) meters.

History.—This species was first mentioned by Dr. P. H. Carpenter in two papers

pubhshed in 1880, in which he described and figured the centrodorsal and radials. In

one of these papers he referred to it simply as Antedon, sp., while in the other he called

it Antedon antarctica. In 1883 Carpenter pubhshed a specific formula for Antedon

antarctica, and in another paper published in the same year he discussed the relations

of the vascular system.

In the report on the Challenger comatulids Carpenter described and figured An-
tedon antarctica comparing it in great detail with Heliometra glaciali^. He said that

this is no doubt the species to which Sir Wyville Thomson referred when he stated

that Antedon eschrichti [=Heliometra glacialis] had been obtained in the Southern

Ocean. He gave no reference to Sir W3"\'ille's statement and I cannot find that such

a statement by him ever appeared in print. He did not mention anj' crinoid from

Heard Island in anj^ of his letters written from on board the Challenger, or in his book

on the Atlantic. The statement must therefore have been made in an unpubUshed

letter to Dr. W. B. Carpenter, or in notes taken on the cruise which subsequently

came into P. H. Carpenter's hands.

Following the description of Antedon antarctica in the Oiallcngcr report, there is

described Antedon australis, the latter being based upon 7 mutilated specimens and

one very young that were dredged not far from the locality off Heard Island which

yielded the specimens of Antedon antarctica. Antedon australis is simply the young

of A. antarctica.
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In 1907, before I had discovered that Antedon australis is simply the young of

A. anfarctica, I suggested the name (jlahra to replace australis, as Carpenter had men-

tioned quite a different species {Craspedometra acuticirra) under the name Antedon

australis in 1882.

In 1908 Prof. F. J. Bell mistakenly recorded this species from the Discovery Winter

Quarters in the Ross Sea. These specimens are of Florometra mawsoni.

In my paper on the crinoids of the Paris Museum published in 1911 I wrote,

under the heading Heliometra mageUanica, "Cette esp^ce est la m6me que 1' Antedon

australis et aussi que 1' Antedon rhomboidea d^crite par Carpenter dans Ic rapport sur

les 6chantillons recueillis par Ic Challenger." This is, of course, an error. Antedon

australis is the same as A. antarctica, and A. rhomboidea is the same as A. mageUanica.

In 191.3 I published notes upon the crinoids which I had studied in the British

Museum in 1910. Antedon australis was placed definitely in the synonymy of A.

antarctica. Two specimens dredged at "Mts. Erebus and Terror" by the Discovery,

which had been identified as Anthometra adriani by Bell, were redetermined as this

species. [Note by A.M.C] However, following the establishment of Florometra

mawsoni in 1937, these specimens were recognized as belonging rather to that species

by John, 1938.

In 1915 I published a complete synonymy of this species and a list of all the known
records.

Prof. Bell in 1917 mistakenly recorded it from Terra Nova stations 194 and 295,

mentioning a 6-rayed individual which is in reality Promachocrinus kergueUnsis.

His other specimens were Notocrinus virilis.

[Note by A.M.C] In 1937 Mr. Clark recorded under this name specimens from
two stations of the Australasian Antarctic Expedition off Adelie Land. The color

in life was given as yellow. I believe that these specimens should have been referred

to Florometra mawsoni.

Genus PROMACHOCRINUS P. H. Carpenter*

Comatula (not of Lamarck, 1816) von Willemoes-Suhm, Zeitschr. wiss. Zool., vol. 24, Heft 3, Sept. 16,

1874, p. xvi; Proc. Roy. Soc, vol. 24, 1876, p. 589 (characteristic of the second faunal zone at
Kerguelen, in 40-120 fras.).

Promachocrinus P. H. Cabpe.nter, Proc. Roy. Soc, vol. 28, 1879, p. 385; Nature, vol. 19, 1879,

p. 450.—ZiTTKL, Handbuch der Palaeontologie, vol. 1, 1876, pp. 346, 397.—P. H. Carpenter,
Journ. Linn. Soc. (Zool.), vol. 15, 1880, p. 214; Quart. Journ. Geol. Soc, vol. 36, 1880, p. 40;

Bull. Mu3. Comp. Zool., vol. 9, No. 4, 1881, p. 161 (11 of separate) (sacculi present); Proc. Zool.

Soc. I-ondon for 1882, 1883, p. 732, footnote; Quart. Journ. Micr. Sci., new ser., vol. 23, 1883,

pp. on and following (relations of the vascular system).

—

Perkier, Compt. Rend. Acad. Sci.,

vol. 96, No. U, 1883, p. 725.—IIoernes, Elemente der Palaeontologie (Palaeozoolog:"e), 1884,

p. 131.—P. ir. Carpenter, Phil. Trans. Roy. Soc, vol. 174, pt. 3, 1883, 1884, p. 922 (rosette

and basal star pentamerous, the rays of the latter lying under the "interradial radials" which,
however, are in no way different from the true ["radial"] radials), p. 926; Challenger Reports,
Zoology, vol. 11, pt. 32, 1884, pp. 36-38, 68, 90, 92, 97, 137, 138, 140, 144, 216, 403; Challenger Re-
ports, Narrative, vol. 1, pt. 1, 1885, p. 311; Ann. Mag. Nat. Hist., ser. 5, vol. 15, 1885, p. 112.—
Pbrrier, Nouv. Arch. Mas. Hist. Nat., Paris, ser. 2, vol. 9, 1886, p. 149; M^moire sur I'organisa-
tion et le developpement de la comatulc de la Mt5diterran6e, 1886, p. 101.—P. H. Carpenter, Ann.
Mag. Nat. Hist., ser. 5, vol. 19, 1887, p. 40; Quart. Journ. Micr. Sci., new ser., vol. 27, 1887,

p. 385 (sacculi present); Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 348.—W. Marshall,

* See also Addenda (pp. 836, 837) under 1962, 1963.
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Die Tiefsee und ihr Leben, 1888, p. 239.

—

de Loriol, Palfiontologie frangaise, ser. 1, Animauz
inverWhres, Terrain jurassique, vol. 11, pt. 2, 1889, p. 435.

—

Pfeffer, Ergebn. Deutsch. Polar-

Exped., Allgem. Theil., vol. 2, 1890, p. 485 (30 of separate).

—

Bather, Ann. Mag. Nat. Hist.,

ser. 6, vol. 7, 1891, p. 464.— P. H. Carpenter, Journ. Linn. Soc. (Zool.), vol. 24, 1891, p. 21.

—

Norman, Ann. Mag. Nat. Hist., ser. 6, vol. 8, No. 44, August 1891, p. 181.

—

Perrier, Trait6 de
zoologie, 1893, p. 858.

—

Walther, Einleitung in die Geologie als historische Wiss., 1894, pp. 297,

300.

—

^Lanq, a text booli of comparative anatomy, vol. 2, 1896, p. 313.

—

Bather, Royal natural

history, vol. 6, 1896, p. 300; Geol. Mag., new ser., Dec. 4, vol. 5, 1898, p. 523; Rep. British Assoc,

for 1898, 1899, p. 923; in Wachsmuth and Springer's Monograph on crinoids, 1899, p. 523; :n

Lanliester, A treatise on zoology, pt. 3, Echinoderma, 1900, pp. 124, 137, 150, 195.

—

Delaqe
and Herouard, Trait6 de zoologie concrete, vol. 3, 1903, p. 394.

—

Minokert, Arch. Naturg.,

Jahrg. 71, vol. 1, Heft 1, 1905, p. 166 (syzygies; regeneration) ; Zool. Anz., vol. 28, 1905, p. 490.

—

Reichensperqer, Zeitschr. wiss. Zool., vol. 80, 1905, p. 24; Bull. Mus. Comp. Zool., vol. 46,

No. 10, 1905, p. 171.

—

Hamann, Bronn's Klassen und Ordnungen des Tier-Reichs, vol. 2, Abt.

3, 1907, p. 1576.—A. H. Clark, Smithsonian Misc. Coll., vol. 50, pt. 3, 1907, p. 343 (included by
Carpenter in the Comatulidae). p. 344 (subsequently included with Decavielrocrinus in the family

Decametroerinidae; later found not closely related to Decametrocrinus) ; Proc. Biol. Soc. Wash-
ington, vol. 21, 1908, p. 135 (closely related to Heliometra and very different from Decametrocrinus)

,

p. 136 (referred to the Antedonidae, restricted) ; Amer. Nat., vol. 42, No. 503, 1908, p. 725; Proc.

U.S. Nat. Mus., vol. 34, 1908, p. 211 (referred to the Antedonidae, restricted), p. 267 (relation to

Heliometra), p. 269; vol. 35, 1908, p. 126 (probable origin) ; vol. 36, 1909, p. 363 (origin) ; Proc. Biol.

Soc. Washington, vol. 22, 1909, p. 176 (referred to the Heliometrinac) .

—

-Vaney, Bull. Mus. Hist.

Nat., Paris, No. 3, 1910, pp. 158-161 (discussion; history and position of Decametrocrinus)

.

—A. H.
Clark, Amer. Journ. Sci., ser. 4, vol. 32, 1911, p. 129 (differs from Solanometra only in the dou-

bling of the rays ; characteristic of the antarctic fauna; significance) ; in Michaelsen and Hartmeyer,
Die Fauna Sudwest-Australiens, vol. 3, Lief. 13, Crinoidea, 1911, p. 460 (normally lO-rayed);

Mem. Australian Mus., vol. 4, 1911, p. 727 (meristic variation from Solanometra, which is derived

from Cyclomelra) ; Crinoids of the Indian Ocean, 1912, p. 5 (an antarctic genus derived from the

East Indian Cyclomelra)
, p. 17 (merely differs from Solanometra in the doubling of the radials),

p. 26 (closely allied to Cyclomelra).—Hartlaub, Mem. Mus. Comp. Zool., vol. 27, No. 4, 1912,

p. 485.

—

Reichensperqer, Zeitschr. wiss. Zool., vol. 101, Heft 1-2, 1912, p. 32 (sacculi).

—

A. H. Clark, Bull. Inst. Oc(5anogr. Monaco, No. 285, 1914, p. 3, footnote (type species P. kerguelen-

sis; includes as subgenera Promachocrinus, Solanometra, Anthometra and Florometra) ; No. 294,

1914, p. 6 (10 rays the result of the coldness of the habitat); Die Crinoiden der Antarktis, 1915,

p. 120 (diagnosis; range; origin; history; phylogenetic position and interrelationships), p. 127

(synonymy; diagnosis; range), p. 132 (covering plates), p. 190 (further discussion); Smithsonian

Misc. Coll., vol. 65, No. 10, 1915, pp. 13 and following (phylogenetic study); Amer. Nat.,

vol. 49, 1915, p. 525 (range), p. 526 (asymmetrical character; probably the most specialized

of the Heliometrinae), p. 527 (types of asymmetry), p. 539 (asymmetrical disk), p. 542 (more

than five rays), p. 546 (asymmetrical through phylogenetically excessive cold).—F. W. Clarke
and Wheeler, U.S. Geol. Surv. Prof. Paper 90-L, 1915, p. 195 (inorganic constituents of the

skeleton) ; Prof. Paper 102, 1917, pp. 23 and following (same).—A. H. Clark, Journ. Washington
Acad. Sci., vol. 7, 1917, No. 5, p. 127 (referred to the Heliometrinae); No. 16, p. 507 (in key;

range); Unstalked crinoids of the Siboga-ExpeA. 1918, p. 239 (in key; range).

—

Bather, Ann.

Mag. Nat. Hist., ser. 9, vol. 1, No. 4, 1918, pp. 294, 297, 298, 299, 300.—Mortensen, Vld. Medd.
Nat. Foren. K0benhavn, vol. 72, 1920, p. 78 (discussion of elongate marginal cirri).

—

Sprincer,

Crinoidea Flexibilia, 1920, pp. 30, 39, 48, 52, 53, 54, 63, 64, 71 (structure, larval stages, etc.).—

A. H. Clark, Smithsonian Misc. Coll., vol. 72, No. 7, 1921, p. 13 (asymmetry).—F. W. Clarke
and Wheeler, U.S. Geol. Survey Prof. Paper 124, 1922, p. 20 (inorganic constituents of the skele-

ton).—A. H. Clark, The Danish Ingolf-Expcd., vol. 4, No. 5, Crinoidea, 1923, p. 52 (in key).

—

GiSLfiN, Zool. Bidrag Uppsala, vol. 9, 1924, p. 39.

—

Bernasco.ni, An. Mus. Argent. Cienc. Nat.,

Buenos Aires, vol. 37, 1932, p. 30 (brief diagnosis).

—

Tortonese, Natura, Milano, vol. 24, 1933,

p. 165.

—

Gisl£n, Kungl. Fysiogr. Sallsk. Handl., new ser., vol. 45, No. 11, 1934, p. 18.

—

Ekman,
Tiergeographie des Meeres, 1935, p. 319.—A. H. Clark, Explorations des mers de I'U.R.S.S.,

vol. 23, 1937, p. 222 (in Russian), p. 230; Sci. Rep. Australasian .\ntarctic Exped., 1911-1914,

ser. C, vol. 8, pt. 4, 1937, p. 6 (limited to Antarctic).

—

John, Proc. Linn. Soc. London, sess.
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149, pt. 2, 1937, p. 86; Res. Voy. Belgica, 1897-1899, Zoology, Crinoidea, 1937, p. 9; Discovery

Reports, vol. 18, 1938, p. 130 (monotypic; limited to Antarctic), p. 133; Rep. B.A.N. Z. Ant-

arctic Res. Exped. 1929-1931, ser. B, vol. 4, pt. 6, 1939, p. 196.—Cu^not in Grass6, Traits de

zoologie, vol. 11, 1948, pp. 39, 52, 71.—Gisl£n, Rep. Swedish Deep Sea Exped., vol. 2, Zool.,

No. 4, 1951, p. 55 (depth range).

Promachorinus (part) de Loiuol, Paleontologie frangaise, ser. 1, Animau.x invert6br6s. Terrain jurassi-

qiie, vol. 11, pt. 2, 1889, p. 434.

Anledon (part) VanhOffen, Zeitschr. Ges. Erdkunde, 1904, p. 369.

Promacochrinus Bell, National Antarctic Exped., Nat. Hist., vol. 4, Echinod. 1908, p. 16.

Promachocrinus (Promachocrinus) A. IT. Clark, Smithsonian Misc. Coll., vol. 61, No. 15, 1913, p. 60;

Die Crinoiden dor Antarktis, 1915, pp. 105, 100, 128.

Promachoerinus Gisl£n, Zool. Bidrag Uppsala, vol. 9, 1924, p. 53.

Diagnosis.—A genus of Heliometrinae in which there are 10 radials and 20 arms;

the centrodorsal is conical; the arms are rounded dorsally; the brachials, of which the

longest are slightly broader than long, have spinous distal ends with often a greater or

lesser development of spines on the dorsal surface; and Pi, wluch is similar to P2, has

40 to 50 segments.

Oeographical range.—Shoves of the Antarctic continent, the Graham Land pe-

ninsula, South Shetland and South Sandwich Islands, South Georgia, Bouvet, Kerguelen

and Heard Islands.

Bathymetrkal ramje.—From 20 to 1080 meters.

Thermal range.—From -1.90° to 4-2.75° C.

History.—Mentioned under the broad and comprehenisve name Comatula by

von WLUemoes-Suhm in 1874, this gonus was first diagnosed by P. H. Carpenter in

1879. Promachocrinus as imderstood by Carpenter was characterized by the occurrence

of 10 radials superimposed upon 5 basals, and he included in tliis new genus not only

P. kerguelensis but also P. abyssorum and P. naresi which also have 10 radials, but

undivided arms.

Carpenter wTote that there is a most remarkable general resemblance between

Promachocrinus kerguelensis and Heliometra glacialis and Solanometra antarctica, the

characters of the cirri, brachials, pinmdes, and even of the gonads being very closely

similar in the 3 types, so that if nothing were kno%vn of Promachocrinus kerguelensis

but some fragments of its arms, one would unhesitatingly refer them to a species of the

"Eschrichti group," that is, of Heliometrinae. He also noted that in the other 2 species

which he assigned to Promachocrinus the arms remain undivided just as in Eiidiocrinus

(including Pentametrocrinus) . But the presence of 10 radials seemed to him to set

Promachocrinus, as iie understood it, so entirely apart from all other comatulids as to

preclude the necessity of any close comparison between the component species and other

genera.

In 1905 Dr. Wilhelm Minckert created the genus Decametrocrinus for the inclusion

of those species of Carpenter's Promachocrinus in which the arms are midivided, that is,

P. abyssorum and P. naresi, leaving kerguelensis the only species in the original genus.

He also created a new family, the Decametrocrinidae, for the reception of Proma-

chocrinus and Decametrocrinus.

In 1908 I placed Promachocrinus, as understood by Minckert, in the family Ante-

donidae, and associated Decametrocrinus with Eudiocrinus in the family Eudiocrinidae.

On the discovery later in the same year that the 5-armed comatulids placed by Car-

penter in the genus Eudiocrinus belong in realitj' to two entirelj' different genera, Eudio-
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crinus, ss., and another which I called Pentametrocrinus, I introduced a new family,

the Pentametrocrmidae for the latter.

PROMACHOCRINUS KERGUELENSIS P. H. Carpenter*

[See vol. 1, pt. 1, figs. 294 (p. 263), 505 (p. 371), pi. 5, figs. 549-551; pt. 2, figs. 807 (p. 378), 881-894

(p. 533), 895-909 (p. 538), 910-919 (p. 541), 920-928 (p. 545), 929-937 (p. 549), pi. 4, figs. 1001,

1002, pi. 42, fig. 1276]

Comatula von Willbmoes-Suhm, Zeitschr. wiss. Zool., vol. 24, 1874, p. .\vi (Kerguclen; characteris-

tic of the second littoral zone, 40-120 fnis.) ; Proc. Roy. Soc, vol. 24, 1876, p. 589 (same).

Protnachocrinus kerguelensis P. II. Carpenter, Proc. Roy. Soc, vol. 28, 1879, p. 385 (nomen nudum);
Nature, vol. 19, 1879, p. 450 {nomen nudum; from the preceding; Kerguelen, Balfour Bay, 20-60

fms.. Royal Sound, 28 fms.. Cape Maclear, 30 fms.; Heard I., 75 fms.); Journ. Linn. Soc. (Zool.),

vol. 15, 1880, pi. 12, fig. 28 (Balfour Bay; centrodorsal and radi.il articular faces); Quart. Journ.

Geol. Soc, vol. 36, 1880, p. 45 (basal rays and "interradial radials"); Quart. Journ. Micr. Sci.,

new ser., vol. 23, 1883, pp. 613 and following (relations of the vascular system); Challenger

Reports, Zoology, vol. 11, pt. 32, 1884, pp. 98, 99, 101, 102, 127 (discussion of various points);

Narrative, vol. 1, pt. 1, 1885, p. 311, figs. 123, A, B, p. 312; Zoology, vol. 26, pt. 60, 1888, p.

350 (description; Kerguelen I., 10-100 fms.; Challenger stas. 149, C-E, H, 151; discussion);

pi. 1, figs. 1, a-d; pi. 70.

—

Walther, Einleitung in die Geologie als historische Wiss., 1894, p. 300

(from Carpenter).

—

IIamann, Bronn's Klassen und Ordnungen des Teir-Reiclis, vol. 2, Abt.

3, 1907, p. 1576 (listed).—A, II. Clark, Proc. U.S. Nat. Mus., vol. 34, 1908, p. 267.—Vanet,
Bull. Mus. Hist. Nat., Paris, No. 3, 1910, p. 101 (comparison with P. Joubini; history).

—

Hart-
LAUB, Mem. Mus. Comp. Zool., vol. 27, No. 4, 1912, p. 281 (listed), pp. 485, 486 (Balfour Bay;

notes), pi. 14, fig. 12.—A. H. Clark, Smithsonian Misc. Coll., vol. 61, No. 15, 1913, p. 60 (pub-

lished references to specimens in the B.M.: Kerguelen I., Challenger; east end of Barrier, 100

fms.. Discover!/; Winter Quarters, Discovery; Winter Quarters, No. 10 hole, Discovery; off Coulman
I., 100 fms.. Discovery; Christmas Harbor, Challenger Sta. 149E; characters of the specimens).

—

F. W. Clarke and Wheeler, U.S. Geol. Surv. Prof. Paper 90-D, 1914, pp. 34 and following

(inorganic constituents of the skeleton); Prof. Paper 102, 1917, pp. 20 and following (same).

—

A. H. Clark, Journ. Washington Acad. Sci., vol. 5, 1915, No. 3, p. 81 (Antarctic; bathymetric

range); Die Crinoiden der Antarktis, 1915, p. 104 (collected by the Gauss), p. 107 (in key to

Antarctic crinoids), pp. 120-126 (systematic and structural relationships), p. 168 (habitat;

range), p. 169 (relationships), p. 192 (further discussion), p. 207 (chemical analysis of the skeleton

by F. W. Clarke).

—

Boulenqer, British Antarctic (Terra Nova) Exped., 1910, Nat. Hist. Rep.,

Zool., vol. 2, No. 6, Jan. 22, 1916, pp. 135, 137, 138 (myzostomes).

—

Bell, British Antarctic

(Terra Nova) Exped., 1910, Nat. Hist. Rep., Zool., vol. 4, No. 1, 1917, p. 2 (remarks).—A. H.
Clark, Unstalked crinoids of the Siboga-Exped., 1918, p. 26 (arm structure compared with that

of Comatula etheridgei).—Mortensen, Wiss. Ergeb. schwed. Siidpolar.-Exped., 1901-1903,

vol. 6, Lief. 8, 1918, p. 5 (Antarctic stas. 5, 6, 8, 20, 22, 34; notes; host of Myzostomum cysticolum);

fig. 16, p. 20; Studies in the development of crinoids, 1920, p. 73 (anal).

—

Springer, Crinoidea

Flexibiha, 1920, p. 84 (larval stage); pi. A, figs. 10-15 (pentacrinoids).

—

Goldrinq, Review of the

Crinoidea Flexibilia, 1921, p. 3.—F. W. Clarke and Wheeler, U.S. Geol. Surv. Prof. Paper 124,

1922, p. 17 (inorganic constituents of the skeleton).

—

Gisl^n, Zool. Bidrag Uppsala, vol. 9, 1924,

p. 28, footnote 1, pp. 44, 74, 82, 194, 288.—Mortensen, Ark. Zool., vol. 17, No. 31, 1925, p. 2

(Ross Sea; one specimen with only 16 arms).

—

Gisl^n, Ark. Zool., vol. 19, No. 32, 1928, p. 11

(localities; notes).

—

Grieg, Sci. Res. Norwegian Antarctic Exped., 1927-1929, No. 2, 1929, p. 3

(station 162; history), p. 4 (Port Lockroy ; in Bergen Mus. from South Shetland Is.) ; Bergens Mus.

Aarb., 1929, No. 3, p. 3 (South Shetlands; whaler Bransficld, from harpoon line; notes).—A. H.

Clark, Journ. Linn. Soc. (Zool.), vol. 36, 1929, p. 662 (Terra Nova sta. 341).

—

Bernasconi, An.

Mus. Argent. Cienc. Nat., Buenos Aires, vol. 37, 1932, pp. 30-33 (description), p. 33 (station off

South Georgia; range), pp. 33-35, figs. 1-3.—A. II. Clark, Sci. Rep. Australasian Antarctic

Exped., 1911-1914, ser. C, vol. 8, pt. 4, 1937, p. 8 (distribution), p. 9 (color in life; variations).—

John, Proc. Linn. Soc. London, sess. 149, pt. 2, 1937, p. 85 (makes up nearly half the Discovery

See also Addenda (pp. 836, 837) under 1962, 1963, 1964.
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collections), p. 87 (Kerguelen and Heard Islands); Res. Voy. Belgica, 1897-1899, Crinoidea, 1937,

p. 9 (synonymy; descriptive remarks); Discovery Reports, vol. 18, 1938, p. 123 (listed), p. 124

(nearly two-ihirds of Antarctic specimens are of this species), p. 129 (in distribution table), p. 131

(known from Kerguelen and Heard Islands as well as the Antarctic; in key) p. 133 (synonymy;

station list), pp. 134-144 (history; synonyms; full description with variations), pp. 200-202

(pentacrinoid larvae); fig. 1, p. 130 (cirri); fig. 2, p. 138 (brachials), pi. 3, fig. 1; Rep. B.A.N.Z.

Antarctic Res. Expcd. 1929-1931, ser. B, vol. 4, pt. 6, 1939, p. 191 (Kerguelen is type locality),

pp. 196, 197 (stations; synonyms; variations in number of arms).

—

Jaoersten, Nova Acta Reg.

Soc. Sci. Upsaliensis, ser. 4, vol. 11, No. 8, 1940, p. 6 (myzostome parasite).—A. H. Clark, Journ.

Washington Acad. Sci., vol. 40, No. 10, 1950, p. 335 (references; localities; notes).

—

Vinogradov,

Mem. Sears Found. Mar. Res., vol. 2, 1953, p. 256 (composition of skeleton).

—

Hyman, The

invertebrates, vol. 4, Echinodermata, 1955, p. 113 (most common Antarctic species).

—

Madsen,

Sci. Res. Norwegian Antarctic Exped., No. 37, 1955, p. 3 (localities).

—

Tortonese, Ann. Mus.

Civ. Stor. Nat. Genova, vol. 68, 1956, p. 182 (in Tortonese collection from Banzare station 107).

Promachocrinits kergueUenensis Perrier, Nouv. Arch. Mus. Hist. Nat. Paris, ser. 2, vol. 9, 1886,

p. 150; MSmoire sur Torganisation et le developpement de la comatule de la Mdditerrani'e, 1886,

p. 102 (anatomy).

Promachocrinus kerguelenensis Perrier, M6moire sur I'organisation et le developpement de la coma-

tule de la M6diterran6e, 1886, p. 106 (sacculi); Traitfi de Zoologie, 1893, p. 858.

—

Bell, National

Antarctic Exped., Nat. Hist., vol. 4, Echinod., 1908, p. 3 {Discovery; east end of Barrier, 100

fms.; off Coulman Id., 100 fms.; Winter Quarters).—A. H. Clark, Proc. Biol. Soc. Washington,

vol. 22, 1909, p. 17 (unsatisfactory record of this species in the Discovery report).

Antedon Vanhoffen, Zeitschr. Ges. Erdkunde, 1904, p. 369 (golden yellow or violet).

Crinoid Hodgson, Geogr. Journ., vol. 25, No. 4, 1905, p. 397 (found by the Discovery abundantly

everywhere just beyond the 100 fm. line).

—

Lendenfeld, Biolog. Centralbl., vol. 25, No. 17,

Sept. 1, 1905, p. 575 (from Hodgson).

Promachocrinus vanhofenianus Minckert, Zool. Anz., vol. 28, 1905, pp. 493, 496 (description and
discussion; lat. 66°02'09" S., long. 89°38'00" E., 350-400 meters; Gauss); figs. 1, 2, p. 497.—

A. n. Clark, Proc. U.S. Nat. Mus., vol. 34, 1908, p. 267 (in Promachocrinus as restricted by
Minckert), p. 315 (regeneration of the cirri as in Tropiomelra afra; from Minckert).

—

Vaney,
Bull. Mus. Hist. Nat., Paris, No. 3, 1910, p. 161 (history; comparison with P.joubini).—Hart-
laub, Mem. Mus. Comp. Zool,, vol. 27, No. 4, 1912, pp. 485, 486 (discussion).—A. H. Clark,
Die Crinoiden der Antarktis, 1915, p. 132 (detailed discussion; synonym of P. kerguelensis).—
Grieg, Bergens Mus. Aarb., 1929, No. 3, p. 4 (identity).

Promacochrinus kerguelenensis Bell, National Antarctic Exped., Nat. Hist., vol. 4, Echinod., 1908,

p. 16.

Antedon antarctica (not of P. H. Carpenter, 1880) Bell, National Antarctic Exped., Nat. Hist.,

vol. 4, Echinod., 1908, p. 4, {Discovery; Winter Quarters); British Antarctic (Terra Nova) Exped.,

1910, Nat. Hist. Rep., Zool., vol. 4, No. 1, 1917, p. 2 {Terra Nova Stas. 194, 295).

Promachocrinus joubini Vaney, Bull. Mus. Hist. Nat., Paris, No. 3, 1910, pp. 158-161 (Biscoe Bay,

lat. 64° S.,; detailed description and comparisons); figs. 1 (cirrus) and 2 (centrodorsal and prox-

imal part of an arm pair), p. 159.—A. H. Clark, Bull. Mus. Hist. Nat., Paris, No. 4, 1911, p.

245; Die Crinoiden der Antarktis, 1915, p. 133 (discussion; synonym of kerguelensis).—Grieg,
Bergens Mus. Aarb., 1929, No. 3, p. 4 (identity).

Solanometra antarctica (part) A. H. Clark, Smithsonian Misc. Coll., vol. 61, No. 15, 1913, p. 61

{Discovery: Winter Quarters; Mts. Erebus and Terror).

Promachocrinus {Promachocrinus) kerguelensis A. H. Clark, Die Crinoiden der Antarktis, 1915, p.

105 (collected by the Challenger), p. 106 (collected by the Discovery, Gauss and Fran^ais), p. 128

(synonymy; includes vanhoffcnianus and joubini; Gauss station, 350-400 meters; —1.85° C;
33 per m.; r&umfi of previous records; detailed discussion of the specimens and of the species;

56% of the Gauss specimens abnormal), pi. 3, figs. 1-4, pi. 4, figs. 2, 3, pi. 5, figs. 1-10 [specimen

from 400 meters, 15.11.03, bottom of p. 130, and pi. 4, figs, la, b= Florometra mawsoni].

Promachocrinus kerguelenensis Gisl£n, Zool. Bidrag Uppsala, vol. 9, 1924, p. 53.

Description.—The centrodorsal is conical with the tip pointed or somewhat blunted

in the most highly developed individuals, reaching 7 mm. in diameter at the base and
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8 mm. in interradial length. Except for a small area about the apex it is completely
covered with cirrus sockets, which are arranged in closely crowded alternating rows,
those of the succeeding rows becoming gradually smaller distally.

The cirri are L-CC, 30-65, from 40 to 130 mm. in length. In some specimens the
longer cirri have the first three segments broader than long, the fourth about as long
as broad, and those following up to twice as long as broad, the length slowly decreas-
ing towards the tip. In others the segments are relatively longer, the first segment very
short, the second about as long as broad, the third longer than broad, and the follow-
ing ones increasing in length to a maximum of four times as long as broad; the outer-
most segments are shorter again, becoming terminally about as long as broad, with
slightly prominent ends. The opposing spine may be either absent, small, or well-
developed, and the terminal claw is slender, sharp, and moderately curved. The apical
cirri have 25 to 30 segments and are from 15 to 30 mm. long.

The ends of the basal rays are just visible as small transversely elongate tubercles
under the interradial radials.

The radials in the most fully developed specimens are just visible beyond the rim
of the centrodorsal; they are more extensively visible in the immature, in which the
interradial radials are slightly longer than the radial radials. The distal edge of the
radials is slightly concave, and their lateral edges are wholly in contact with those
of theu- neighbors. The IBri are twice as broad as long, not quite, or just, in contact
with each other at the proximal angles, with the lateral edges almost straight or more
or less convergent, in the best developed specimens ^vith the distal border almost
straight, in the less developed with it deeply incised by a posterior projection from the
axillary. The IBr2 in the most mature specimens are large and widely rhombic,
broader than long, about 5 mm. in width and 3.2 mm. in length; in smaller individuals

they are relatively much longer and shield-shaped, in the specimens from the Gaiiss

collection being 2.5 mm. wide and 3.0 mm. long. The median portion proximal to a
line between the lateral angles is more or less swoUen. In immature specimens the
axillaries borne on the radial radials are relatively slightly longer than those on the
interradial radials. The variation in form of the radials and division series has been
illustrated by Dr. John in his Discovery Report, (1938).

The 20 arms are up to 250 mm. in length. In the larger specimens the first

brachials are twice as broad as long, about twice as long exteriorly as interiorly, just

in contact by the inner proximal angles, with the distal border ahnost straight or slightly

concave; in less mature specimens they are deeply incised by the posterior process of

the second brachials. The second brachials are as long as broad, or in the less de-
veloped specimens longer than broad and shield-shaped with a long posterior process.

The first syzygial pau- (composed of brachials 3-|-4) is about as long as broad, slightly

constricted centrally in the larger, more strongly constricted centrally in the smaller

individuals. The following brachials to the thirteenth or sixteenth have approxi-

mately parallel ends, and their length in fuUy mature specimens is about three-fourths

of their %\idth. The following brachials become triangular, distally gradually becoming
wedge-shaped and longer.

In the smaller specimens the dorsal siu-face of the radials, ossicles of the IBr series

and lower brachials is often thicldy covered with short spines; after the fifth brachial

these spines become longer and more prominent, and become restricted within a tri-

angular area, of which the distal edge, now somewhat produced, forms one side and the
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median point on tlie proximal edge is the opposite apex. On the succeeding brachials

the spines become more and more prominent, the spinous area at the same time becom-

in"' restricted by the moving distally of the proximal apex of the triangle to a point

about midway between the proximal and distal borders, and the eversion of the distal

edo-e now very spinous, becomes more marked. After the proximal third of the arm

the spinosity of the dorsal surface of the brachials gradually disappears, leaving the

dorsal surface smooth and the brachials with produced and very finely spinous distal

edges.

On the largest specimens there are few or no spines on the dorsal surface of the

division series and proximal brachials.

Syzygies occur between brachials 3+4, 9+ 10 (from 8+9 to 10 + 11), 14+ 15 (or

15+16), and distally at intervals of from 3 to 11, usually 4 or 5, muscular articulations.

The arm width at the fu-st syzygy is respectively 1.3, 1.7, and 2.5 mm. in three spec-

imens with arm length about 100, 150, and 200 mm., while the lengths from the

proximal edge of the IBr, to the second syzygj^ are 13.0, 16.5, and 19.5 mm.
The disk is 15 or 16 mm. in diameter. Ordinarily each groove trunk on

leaving the mouth soon divides, and each of these derivatives divides again near the

base of the arms so that each of the 5 main grooves about the mouth carries the ma-

terial from 4 arms; but there is great variation; the groove formed by the union of the

two grooves of an arm pair may run direct to the mouth, or it may join with the grooves

from the arm pairs on either side.

P, is slender and flagellate, from 17 to 26 mm. in length, composed of 40 to 75

segments, of which the basal are broader than long, the middle segments are up to

twice as long as broad and the distal ones are again shorter. The 6 proximal segments

have their corners cut away and the first 15 or so bear numerous ventrolateral spines,

which, at Iciist in the smaller specimens, are continued to the tip of the pinnule so

that the distal segments appear relatively short.

P2 may resemble Pj and be of the same length or slightly longer and a little stouter

basally, with the same number or rather fewer but slightly longer segments; usually

there are 26 to 46, rarely up to 62 segments. P^ resembles P2, varj-ing with it.

P3 is slightly stouter basally than P2, with 16 to 40 segments which are propor-

tionally much longer than those of P2 where the latter resembles P^ P3 may be the

first genital pinnule, in which case it is usually much shorter and more taperuig than

P2 with all but the basal segments elongated.

The middle and distal pinnules are 10 to 20 mm. long, not especially slender,

with 20 to 26 elongated segments the distal ends of which are sometimes armed with

a few spines.

The gonads are long and slender.

The ambulacral grooves of the pinnules and arms may be bordered with prominent

plates or they may be entirely without calcareous deposits. When the plates are

well-developed, there are three or four to each pinnule in a single continuous series,

the distal edge of one overlapping the pro.ximal edge of the next. Each is curved in

the a:ds of the pinnule and has its outer part curved over the ambulacral furrow (see

part 2, p. 268, fig. 378). When they are present, the tentacles usually contain numerous

knobbed spicules. The plates may be smaller and not in contact. Their occurrence

is discussed more fully below.
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The color in life is very variable. The entire specimen may be straw-colored,

very light grey, flesh-colored, pale or brilliant yellow, orange brown or purple; the

greater part of it may lack stronger colors except for bands of dark brown or purple

on the cirri or the arms, where the bands often coincide with the syzygial pairs, or

the pinnules, or all three; alternatively, portions of a specimen, such as the pinnules

or the distal parts of the arms, may be brown or purple or yellow. Different specimens

from one station may range in color from cream to dark brown or purple.

Azotes.—Gauss (German South Polar Expedition), May 6, 1902, 172 meters; a speci-

men vnth 12 arms borne on 6 radials; the arms are 80 mm. long; the longest cirri are

28 mm. long with 28 segments; the dorsal surface of the ossicles of the IBr series and
lower brachials is rather prominently spinous; the covering plates are highly developed

but lack the narrow produced distal portion. The left posterior ambulacrum on the

disk supplies 4 arms.

Gauss, June 20, 1902; 385 meters; the arms are 50 mm. long; the longest cirri are

18 nrun. long with 22 segments.

Gaiiss, January 28, 1903, 380 meters; the arms are about 40 mm. long; the ossicles

of the IBr series and the lower brachials are very spinous.

Gatiss, January 3, 1903, 380 meters; the arms are 30 mm. long; the longest cirri

are 9 mm. long and are composed of 17 segments. This specimen in all ways resembles

the preceding one.

Gauss, June 20, 1902, 385 meters; the longest cirri are 17 mm. in length and are

composed of from 23 to 25 segments. The ossicles of the IBr series and the lower brach-

ials have the dorsal surface thickly covered with fine spines, and possess everted and

very spinous edges, as in the young of Heliometra glacialis. On the disk the left pos-

terior ambulacrum divides half way between the mouth and the edge of the disk, each

of these two derivatives supplying two arms; the other ambulacra are as in ordinary

10-armed endocyclic species.

Of the 2 specimens from Aurora (Australasian Antarctic E.xpedition) station 8, one

is about two-thirds fuU size, with 8 rays and 16 arms, and the other is about half-grown

with 6 rays and 12 arms.

The 5 specimens from Aurora station 9 all have 10 raj^s and 20 arms, which in the

largest are about 150 mm. long. In the smallest the middle two-thirds of the outer

half of the fourth and folIo\ving brachials is abruptlj- elevated and densely covered

with very smaU erect spines. In lateral view the dorsal profile of the arras shows an

abrupt and rather high rounded elevation occupying slightly less than the distal half

of each brachial.

Two small specimens from Aurora station 10 have 10 rays and 20 arms. The
third specimen is fairly large with 8 rays and 16 arms. A single complete cirrus 80 mm.
long, with 40 segments remains. On the si.\th and following brachials a triangular

portion with the base occupying the entire dorsal portion of the distal edge and the

apex about in the middle of the brachial is abruptly elevated and studded with fine

spines, the dorsal profile of the lower portion of the arms being very conspicuously

scalloped. This disappears at about the thutieth brachial, after which the brachials

have a slightly produced and strongly serrate distal edge.

Of the 8 specimens from Aurora station 12, one is large with 22 arms, one of the

IBr axillaries bearing 2 IIBr series, which exactly resemble the IBr series. Three of

the others are fully grown, with 10 rays and 20 arms. One, also with 10 rays and 20

556-622—67 29
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arms, is small, with the arms 60 mm. long, and the longest cirri 27 mm. long, wdth 24

segments. Another, still with 10 rays and 20 arms, is smaller, with the arms 45 mm.
long, and the cirri 25 mm. long, with 24 segments. There is another small specimen,

with 10 rays and 20 arms. The last specimen is very small, with 8 rays and 16 arms.

Of the 3 specimens from Aurora station 3, two have 10 rays and 20 arms and one

has 9 rajs and 1 8 arms.

Among the specimens from Aurora station 1 there are 32 with 10 rays and 20 arms.

One has 10 rays and 22 arms (as has also a specimen from station 12), two IIBr series

being present, abnormally developed (see p. 439), on the same IBr series. One speci-

men has 9 rays and 18 arms, and 2 small specimens have 6 rays and 12 arms. In a

specimen not quite full size the longest cirri are 70 mm. long, with 26 to 38 segments.

The terminal claw is sharp and very slender, gently curved in the pro.ximal third but

becoming straight in tlie distal two-thirds. In some of these specimens there is no

elevation at the synarthrial lines, while in others there are rather prominent small coni-

cal synarthrial tubercles.

Among the 7 specimens from Aurora station 2, there are 4 with 10 rays and 20

arms, 2 with 9 raj'S and 18 arms, and 1 with 8 rays and 16 arms. A rather small speci-

men with 10 rays and 20 arms has the distal edge of the brachials everted and the dorsal

surface finely spinous. A specunen with 9 rays and 18 arms has the brachials with

the dorsal surface moderately roughened. A rather small and slender specimen with

10 rays and 20 arms about 140 mm. long is moderately rough. One of the specimens

with 10 rays and 20 arms is very small.

From the Aurora collection without data there are 2 specimens with 10 rays and

20 arms.

[Notes by A.M.C] The Discovery Investigations collection shows that the number

of cirri may exceed CC. Dr. Dilwyn John (1938) says that there is always a sharp con-

trast between the apical cirri and those of the more ventral part of the centrodorsal:

the latter are long, of up to 47 or, exceptionally, 65 segments; the former very much
shorter and of fewer segments. The contrast is greatest in large specimens; the longest

peripheral cirri may be three or more times as long as the shortest apical cirri. They
may be up to 130 nmi. long.

P] may have as many as 75 segments and be up to 26 mm. long. The dorsal sur-

faces of the first 6 to 12 segments may be raised into thorny crests. P2 is usually of

fewer segments, five to ten less than in Pi, but in one Discovery specimen it has 62

segments. It is usually the same length as Pj. The first genital pinnule is normally

P3 or P<. P3 is commonly of 16 to 40, sometimes up to 60 segments. Whether it is an

oral or a genital pinnule it may be of roughly the same length as P2, but sometimes, when
it is a genital, it is very much shorter and of segments which decrease rapidly in stoutness

from the base to the end. P3 is usually of anj^thing from 5 to 20 segments fewer than

Pj of the same specimen; all but its basal segments are more elongated, being as much
as, or more than, twice as long as broad. The middle genital pinnides are of about

20 to 26, e.xceptionally more, segments; they are 10 to 20 mm. long, sometimes longer.

Number oj arms.—Large specimens of this species almost invariably possess 10

rays and 20 arms, but rarely IIBr series resembling the IBr series are present and the

number of arms is increased to 22 or even 23. In small individuals the number of the

rays and arms is frequently reduced.
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Of the 66 specimens in the collection of the Australasian Antarctic Expedition

(A'urora), 53 have 10 rays and 20 arms; 2 have 10 raj^s and 22 arms, IIBr series being

present; 4 have 9 rays and 18 arms; 4 have 8 rays and 16 arms; and 3 have G raj-s and
12 arms.

Of the 20 specimens from the Swedish South Polar Expedition (Antarctic) , 17 have 10

rays and 20 arms; one has 10 rays and 23 arms; one has 10 rays and 19 arms; and one
has 9 rays and 18 arms.

Of the 15 specimens from the collection of the German South Polar Expedition

(Gauss), 7 have 10 rays and 20 arms, and 8 have G raj-s and 12 arms. The specimen
with 10 arras proved to be Florometra mawsoni.

The Terra Nova Expedition also yielded a 12-armed specimen.

The Discovery Investigations obtained a total of 163 specimens, of which 28 have
less than 20 arms and one has more. This last has 11 radials and 22 arms. There
were 16 specimens from the Bransfield Strait area with 18 arms and five others with

from 16 to 19 arms. Twenty-two specimens with the normal 20 arms were taken with

them in that area, which, Dr. John says, are much younger and smaller than those with

abnormal numbers of arms; their longest cirri consist of 25 to 38, mostly 30, segments;

those of most of the specimens \\'ith 16 to 19 arms are of 50 to 65 segments. Five of

the six specimens \\-ith abnormal numbers of arms from the Graham Land region are of

medium size, their longest cirri of 39 to 45 segments; one is small, its longest cirrus of

28 segments.

In the 19-armed Discovery Investigations specimen from the Graham Land region,

the single arm arises from a normal radial which is followed by a regular ossicle slightly

longer than the IBr, (costals) of the other rays. Next comes a still longer ossicle with

a pinnule arising from either side of it. It is succeeded by a syzygial pair with, a pinnule

arising from the epizygal and beyond this the arm is normal. The single arms of the 19-

and 17-armed specimens from the Bransfield Strait are different. The second ossicle be-

j-ond the radial is shaped like an irregular axillary, and a pinnule arises from one side

of it. It is followed by a very short ossicle wath no pinnules, which appears to corre-

spond with the first brachial of normal arms; after it, comes a longer ossicle shaped like

the second brachial of normal arms, with a pinnule on the opposite side to the first.

A sj'zygial pair with the pinnule arising from the epizygal, on the same side of the arm
as the first pinnule, comes next and thereafter the arm is normal.

The B.A.N.Z.A.R.E. collection included 43 out of a total of 183 Antarctic specimens,

with other mmabers of arms than 20. One specimen has 22 arms arising from

1 1 radials. Dr. John ^Tites that the 1 1 specimens with 18 arms are all large. Twenty-
seven specimens with only 12 arms are all of medium or small size; but they have

the same arm length; the ossicles are heavier, the axillaries and second brachials are

elongated, and there are strong synarthrial tubercles. These are signs of age, and

are to be seen in the larger of the normal 20-armed specimens from the Antarctic; the

smaller have short, wide axillaries and first brachials, and no synartlirial tubercles.

In the j-oungest specimens the interradial rays are smaller than the radial. The nine-

teen specimens from Kerguelen in this collection all have 20 arms.

The U.S. Navy Antarctic E.xpedition of 1947-48 collected one specimen from off

the Knox Coast, 110° E. on the Antarctic continent, \vith 6 rays and 12 arms, 150

mm. long.
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Side plates and spicules.—Dr. Dilwyn John made a particular study of the abun-

dant material collected by the Discovery Investigations with regard to this character,

from which he concluded that the occurrence of well-developed side plates is not a sign

of immaturity but can be correlated with the locality. In 37 specimens from the Brans-

field Strait area he found that 29 have both plates and spicules and two more have

plates alone, whereas out of 34 from South Georgia only 5 have plates and none have

both plates and spicules. He also \\Tites that it is not only a question of numbers,

the degree of plating varies as well. Of the 29 specimens from the Bransfield Strait

area at least 13 are heavily plated, while the plates in the five from South Georgia are

very small. It appears from this, that in this sector of the Antarctic, the specimens of

P. kergueleiisis living in lower latitudes are most often without plates and always devoid

of spicules and that the majority of those living in high latitudes have big plates along

the entire lengths of the pinnules and many spicules in the tentacles. Those living

intermediately seem to be intermediate in character. In support of this, Grieg de-

scribed the pinnules of seven specimens from the Bransfield Strait as having well-

developed covering plates. However, Mortensen (1918) found no plates in 16 specimens

from the east side of Graham Land as well as in four from South Georgia.

Dr. John also examined 38 specimens from the Ross Sea. Thirteen have plates

along the ambulacra and spicules in the tentacles; in eight the plates are strongly de-

veloped, in five they are small and scattered. Another thirteen have small and scattered

plates but no spicules. One specimen has spicules in the tentacles but no plates, and

eleven liave neither plates nor spicules. Two pinnules of a small Challenger specimen

from Kerguelen were examined; one has a single diminutive plate near the tip, the other

has none.

However, among the twenty B.A.N.Z.A.R.E. specimens from Kerguelen, Dr. John

found tliat some of the larger ones have strong side plates along the distal halves of the

distal pinnules. In other specimens they are lacking. None appeared to have spicules

in the tentacles.

Variations in the cirri, division series and lower brachials.—In the Discovery In-

vestigations material Dr. John found that the specimens from the South Sandwich

Islands and South Georgia usually have cirri with relatively short segments, whereas

specuncns from Bransfield Strait and the west coast of Graham Land have cirri with

longer segments. Also out of 23 specimens from the Ross Sea, 21 have cirri of the long

type.

As for the arm ossicles, none of tlie bigger specmiens from South Georgia have

elongated axillaries and second brachials forming strong shoulders with the IBri and

first brachials; in the biggest the shoulders are but slight. On the other hand, most of

the bigger specimens from tlie South Sandwich Islands and the Bransfield Strait and

all those from the west coast of Graham Land have axiUaries and second brachials which

are elongated and form strong shoulders with the IBr, and first brachials respectively.

.\mong tlie Ross Sea specimens there are none so large and old as in the collections

from the Falkland sector; however, most of them liavo moderately long axillaries and

second bracliials but in only five do they form strong shoulders with the IBri and first

brachials.

Ambulacral jurrows on the disk.—-It is obvious from all accounts that these are

extremely variable. Bernasconi (1932) figures the disks of five specimens, all more or
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less different. There has been no suggestion of a connection between this feature and

the geographical location.

Regional variations.—Emerging from examination of the Discovery and other

material, Dr. Dilwyn John found that specimens from high latitudes, such as the Ross

Sea, the Graham Land peninsula and Bransfield Strait, tend to have cirri with elongate

segments, the axillaries and second brachials also elongate and forming marked shoulders

with the adjacent proximal ossicles, and usually well-developed side plates and spicides

in the pinnules. On the other hand, specimens from farther north around South

Georgia have cirri with relatively shorter segments, no shoulders on the proximal arm
ossicles and very small, if any, side plates in the pinnules.

The B.A.N.Z.A.R.E. specimens from Kerguelen were also found by Dr. John to

have cirrus segments on the short side, and the axillaries and second brachials not

elongated and without synarthrial tubercles. However, some of the larger specimens

do have strong side plates distally on the outer pinnules, though apparently lacking

spicules.

Abnormal specimen.—In the specimen with 10 raj^s and 22 arms from A\irora sta-

tion 1, one of the IBri bears 2 axillaries, the usual one, which is normally developed, and

a second situated on its left distal border. The arms from this last are given off in

a plane at right angles to the plane of the other axiUary—that is, one exteriorly, pro-

truding between the left arm from the normal axillary and the right arm from

the next axillary to the left, and the other interiorly and not visible in a lateral view.

Very young specimens.—Gauss, 400 meters, February 15, 1903: There are 10

rays and 20 arms about 60 mm. long; the right posterior ambulacrum of the disk sup-

plies 6 arms, and the right anterior supplies 2 arms.

Gauss, 385 meters, December 13, 1902: There are 10 rays and 20 arms 35 mm.
long.

Gauss, 400 meters, February 15, 1903: There are 10 rays and 20 arms 25 nam.

long; on one side alternate radials are longer than those between which they are situated,

and bear smaller and narrower post-radial series; the longest cirri have 15 segments.

Gauss, 385 meters, March 18, 1902: A specimen similar to the preceding wath

10 rays and 20 arms.

Gauss, 385 meters, December 2, 1902: There are 5 full sized rays bearing 10

anns 20 mm. long and, alternating wath these, 5 very small radials bearing very narrow

division series, less than half the diameter of the other division series, followed by

a few brachials.

Peniacrinoid young.—A number of these are described in part 2 of this work

(pp. 530-557, figs. 881-937). Dr. Dilwjm John (1938) has described a pentacrinoid

from South Georgia which is similar to my oldest specimen but has developed a fourth

whorl of cirri.

Localities.—Challenger; off Kerguelen Island; 18-183 meters [P. H. Carpenter,

1888; A. H. Clark, 1913] (1, B.M.). Type locahty.

Challenger station 149H; off Cumberland Bay, northwestern Kerguelen; 232

meters; volcanic mud; January 29, 1874 [P. H. Carpenter, 1888].

Challenger station 149D; Royal Sound, eastern side of Kerguelen (lat. 49°28' S.,

long. 70°13' E.); 51 meters; volcanic mud; January 20, 1874 [P. H. Carpenter, 1S79,
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Challenger station 149C; Balfour Bay, Kcrguclen; 36-110 meters; volcanic mud;

January 19, 1874 [P. H. Carpenter, 1S79, 1888; Hartlaub, 1912].

Challenger station 149E; off Cape Maclear, northern side of the entrance to Green-

land Harbor, southwestern Kerguelen; 55 meters; volcanic mud; January 21, 1874

[P. H. Carpenter, 1879, 1888; A. H. Clark, 1913] (2, B.M.).

Kerguelen; Ring; December 1910 [Madsen, 1955] (Oslo M.).

B.A.N.Z.A.R.E. station 47; ofT Kerguelen (lat. 50°01' S., long. 69°20' E.); 150

meters; February 7, 1930 [John, 1939] (3, B.M.).

B.A.N.Z.A.K.E. station 58; od Kerguelen (lat. 49°30' S., long. 70°04' E.); 50

meters; February 22, 1930 [John, 1939] (1, B.M.).

B.A.N.Z.A.K.E. station 64; Kerguelen (lat. 49°28' S., long. 70°33' E.); 91 meters;

March 2, 1930 [John, 1939] (2, B.M.; 8, Austr. M.).

B.A.N.Z.A.K.E. station 5; Royal Sound, Kerguelen (lat. 49°33' S., long. 69°

49'45" E.); 20 meters; November 16, 1929 [John, 1939] (1, B.M.).

B.A.N.Z.A.K.E. station 15; between Hog Island and Blakeney Island, Kerguelen;

55 meters; November 23, 1929 [John, 1939] (1, B.M.; 3, Austr. M.).

Challenger station 151; ofT Heard Island (lat. 52°59'30" S., long. 73°33'30" E.);

137 meters; volcanic mud; February 7, 1874 [P. H. Carpenter, 1879, 1888] (1, B.M.).

Norwegia Expedition; station 42; east of Cape Lolo, Bouvet Island; 200 meters;

December 20, 1928 [Madsen, 1955] (Oslo M.).

Discovery Investigations station MS 14; East Cumberland Bay, South Georgia;

190-110 meters; February 17, 1925 [John, 1938] (2, B.M.).

Discovery Investigations station MS 71; East Cumberland Bay; 110-60 meters;

March 9, 1926 [John, 1938] (28, B.M.).

Discovery Investigations station MS 74; East Cumberland Bay; 22-40 meters;

at 35 meters depth, temperature 2.75° C, salinity 33.82°/oo; March 17, 1926 [John,

1938].

Discovery Investigations station 27; West Cumberland Bay, South Georgia;

110 meters; mud and rock; March 15, 1926 [John, 1938] (1 adult and 1 pentacrinoid,

B.M.).

Discovery Investigations station 39; East Cumberland Bay; 179-235 meters; gray

mud; at 175 meters, temperatiu-e 1.02° C, salinity 34.02%o [John, 1938] (1, B.M.).

Discovery Investigations station 42; of! mouth of Cumberland Bay; 120-204

meters; mud; at 100 meters, temperature 2.08° C, salinity 33.86°/oo [John, 1938]

(8, B.M.).

Discovery Investigations station 123; off mouth of Cumberland Bay; 230-250

meters; gray mud; at 240 meters, temperature —0.2° C, salinity 34.04°/oo [John,

1938] (1, B.M.).

Discovery Investigations station 144; off mouth of Stromness Harbor, South

Georgia; 155-178 meters; green mud and sand; at 145 meters, temperature —0.15°

C , salinity 33.98%o; January- 5, 1927 [John, 1938] (6, B.M.).

Antarctic (Swedish South Polar Expedition) station 20; near South Georgia (lat.

54°12' S., long. 36°50' W.); 250 meters [Mortensen, 1918] (Stockholm M.).

Antarctic station 22; near South Georgia (lat. 54°17' S., long. 36°28' W.) ; 75 meters

[Mortensen, 1918] (Stockholm M.).

Antarctic station 34; near South Georgia (lat. 54°11' S., long. 36°18' W.}; 252-310

meters [Mortensen, 1918] (Stockholm M.).
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Diaz; Bay of Islands, South Georgia; 24 meters; November 22, 1929 [Bemasconi,

1932].

Diaz; Larsen Harbor, South Georgia; 27 meters [Bernasconi, 1932].

Discovery Investigations station 148; off Cape Saunders, South Georgia; 132-148

meters; at 142 meters, tenijierature 0.22° C, salinity 33.92°/oo; gray mud and stones;

January 9, 1927 [John, 1938] (4, B.M.).

Discovery Investigations station 149; mouth of East Cumberland Bay, South

Georgia; 200-234 meters; at 190 meters, temperature 0.25° C, salinity 34.13%o; mud;
January 10, 1927 [John, 1938] (5, B.M.).

Discovery Investigations station 152; off South Georgia (lat. 53°51' S., long. 36°18'

W.) ; 245 meters; at 235 meters, temperature 0.68° C, salinity 34.20%o; rock; January

17, 1927 [John, 1938] (2, B.M.).

Discovery Investigations station 156; off South Georgia (lat. 53°51' S., long. 36°21'

W.); 200-236 meters; January 20, 1927 [John, 1938] (8, B.M.).

Discovery Investigations station 345; off South Georgia (lat. 55°20' S., long. 34°47'

W.) ; 180 meters ; temperature 1.11° C, salinity 34.31%o; small stones and shells ; Febru-

ary 8, 1930 [John, 1938] (1, B.M.).

Discovery Investigations station 363 ; 2K miles S., 80° E. of the SE. point of Zavodov-

sld Island, South Sandwich Islands; 329-278 meters; at 300 meters, temperature 0.43°

C, salinity 34.62%o; scoria; February 26, 1930 [John, 1938] (3, B.M.).

Discovery Investigations station 366; 4 cables south of Cook Island, South Sand-

wich Islands; 77-152 meters; black sand; March 6, 1930 [John, 1938] (6 adults and 1

pentacrinoid, B.M.).

Discovery Investigations station 371 ; 1 mile E. of Montagu Island, South Sandwich

Islands; 99-161 meters; at 150 meters, temperature —0.49° C, salinity 34.45°/oo;

March 14, 1930 [John, 1938] (5, B.M.).

Yisikoi, South Sandwich Islands; 55-90 meters; C. A. Larsen; November 11, 1908

(Madsen, 1955] (Oslo M.).

Bransfield; South Shetland area; from harpoon line; March 22, 1915 [Grieg, 1929]

(7, Bergen M.).

Discovery Investigations station 170; off Cape Bowles, Clarence Island (lat. 61°25'

S., long. 53°46' W.); 342 meters; rock; February 23, 1927 [John, 1938] (6, B.M.).

Discovery Investigations station 172; off Deception Island (lat. 62°59' S., long.

60°28' W.); 525 meters; rock; February 26, 1927 [John, 1938] (2, B.M.).

Discovery Investigations station 175; Bransfield Strait (lat. 63°17' S., long. 59°48'

W.) ; 200 meters; mud, stones and gravel; March 2, 1927 [John, 1938] (3, B.M.).

Discovery Investigations station 177; 27 miles SW. of Deception Island (lat. 63°17'

S., long. 61°17' W.); 1080 meters; mud, coarse sand and stones; March 5, 1927 [John,

1938] (8 adults and 1 pentacrinoid, B.M.).

Discovery Investigations station 1948; Bransfield Strait area (lat. 60°49' S., long.

52°40' W.); 490-610 meters; January 4, 1937 [John, 1938] (1, B.M.).

Discovery Investigations station 1952; between Penguin Island and Lion's Rump,
South Shetland Islands; 367-383 meters; soft mud; January 11, 1937 [John, 1938] (43,

B.M.).

Discovery Investigations station 1955; Bransfield Strait area Gat. 61°35' S., long.

57°23' W.); 440-410 meters; January 29, 1937 [John, 1938] (2, B.M.).
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Discovery Investigations station 1957; 7 miles E. of Cape Bowles, Clarence Island;

830 meters; rough, stony; 785-767 meters; stones; February 3, 1937 [John, 1938] (2,

B.M.).

Antarctic station 6; off Graham Land (lat. 64°36' S., long. 57°42' W.); 125 meters

[Mortensen, 1918] (Stockholm M.).

Antarctic station 5; southeast of Seymour Island (lat. 64°20' S., long. 56°38' W.);

150 meters [Mortensen, 1918] (Stockholm M.).

Antarctic station 8; off Graham Land (lat. 64°03' S., long. 56°37' W.) ; ?360 meters

[Mortensen, 1918] (Stockhohn M.).

Frangais; Biscoe Bay, Graham Land (lat. 64° S.) [Vaney, 1910].

Discovery Investigations station 180; 1.7 miles W. of north point of Gand Island,

SchoUaert Channel, Palmer Archipelago; 160-330 meters; mud and stones; March 11,

1927 [John, 1938] (5, B.M.).

Discovery Investigations station 181 ; SchoUaert Channel (lat. 64°20' S., long. 63°01'

W.); 160-335 meters; mud; March 12, 1927 [John, 1938] (3, B.M.).

Discovery Investigations station 182 ; SchoUaert Channel (lat. 64°21' S., long. 62°58'

W.); 278-500 meters; mud; March 14, 1927 [John, 1938] (6, B.M.).

SchoUaert Channel; 220 meters; O. Poulsen; February 1914 [Madsen, 1955] (Oslo

M.).

Norwegian Antarctic Expedition; Port Lockroy, Palmer Archipelago; c. 90 meters;

clay and a little brown algae; January 23, 1928 [Grieg, 1929a] (1, Oslo M.).

U.S. Navy Antarctic E.\-pedition; Marguerite Bay, Graham Land; 64 meters; tem-

perature -1.1° C; February 20, 1948 [A. H. Clark, 1950] (11, U.S.N.M., E. 7975).

U.S. Navy Antarctic Expedition; Marguerite Bay; 73 meters; temperature —1.1°

C; February 22, 1948 [A. H. Clark, 1950] (7, U.S.N.M., E. 7976, 7978).

Discovery Investigations station 599; Adelaide Island, Graham Land (lat. 67°0S' S.,

long. 69°06' W.); 203 meters; January 17, 1931 [John, 1938] (1, B.M.).

Belgica number 278; west of Graham Land (lat. 71°09' S., long. 89°15' W.); May
11, 1898 [John, 1937] (3, Brussels M.).

Belgica number 636; west of Graham Land (lat. 70°00' S., long. 80°48' W.); ?500

meters; October 18, 1898 [John, 1937] (2 fragments, Brussels M.).

Terra Nova station 194; off Gates Land (lat. 69°43' S., long. 163°24' E.); 329-365

meters [BoU, 1917].

Discovery; off Coulman Island (just south of Cape Adare, on the western side of

the entrance to the Ross Sea); 183 meters [BeU, 1908; A. H. Clark, 1913] (4, B.M.).

Discovery; Winter Quarters, just west of Cape Armitage, west side of Ross Island

(lat. 77°50'50" S., long. 166°44'45" E.) [BeU, 1908; A. H. Clark, 1913] (1, B.M.).

Same, No. 10 Hole [A. H. Clark, 1913] (4, B.M.).

Discovery; off mounts Erebus and Terror (Ross Island); 915 meters [A. H. Clark,

1913] (1, B.M.).

Discovery; Ross Sea, at the eastern end of the ice barrier (lat. 78° S.); 183 metere

[BeU, 1908; A. H. Uark, 1913] (1, B.M.).

Terra Nova station 294; Ross Sea (lat. 74°25' S., long. 179°3' E.); 289 meters;

January 15, 1913 [John, 1938] (3, B.M.).

Terra Nova station 314; 5 mUes N. of Inaccessible Island, McMurdo Sound, Ross
Sea; 406-441 meters; January 23, 1911 [John, 1938] (1, B.M.).



PART 5 A MONOGRAPH OF THE EXISTING CRINOIDS 443

Terra Nova station 316; off Glacier Tongue, about 8 miles N. of Hut Point,

McMurdo Sound; 348^57 meters; February 9, 1911 [John, 1938] (1, B.M.).

Terra Nova station 317; between Capo Evans and Inaccessible Island; 175 meters

[John, 1938] (2, B.M.).

Terra Nova station 339; Ross Sea (lat. 77°5' S., long. 1G4°17' E.); 256 meters;

January 24, 1912 [John, 1938] (5, B.M.)-

Terra Nova station 340; Ross Sea (lat. 76°56' S., long. 164°12' E.); 293 meters;

January 25, 1912 [John, 1938] (4, B.M.).

Terra Nova station 341; off Cape Bird Peninsula; 80 meters; January 25, 1912

[John, 1938] (1, B.M.).

Terra Nova station 349; off Butter Point, west shore of McMurdo Sound; 146

meters; February 15, 1912 [John, 1938] (9, B.M.).

Terra Nova station 355; Ross Sea (lat. 77°46' S., long. 166°8' E.); 547 meters;

January 20, 1913 [John, 1938] (6, B.M.).

Terra Nova station 356; off Granite Harbor, entrance to McMurdo Sound; 92

meters; January 22, 1913 [John, 1938] (1, B.M.).

Discovery Inlet, Ross Sea; 550 meters; S. Wallin; March 3-5, 1924 [Mortensen,

1925] (3, Lund M.).

Discovery Investigations station 1644; Bay of Whales, Ross Sea (lat. 78°24' S.,

long. 164°10' W.); 626 meters; at 590 metei-s, temperature —1.85° C, sahnity 34.557oo;

rocks and mud; January 16, 1936 [John, 1938] (1, B.M.).

Discovery Investigations station 1652; Ross Sea (lat. 75°56' S., long. 178°3o' W.);

567 meters; at 540 meters, temperature —1.90° C, sahnity 34.85°/oo; January 23, 1936

[John, 1938] (19, B.M.).

Discovery Investigations station 1658; off Franklin Island, Ross Sea (lat. 76°06' S.,

long. 168°40' E.); 520 meters; January 26, 1936 [John, 1938] (4, B.M.).

Aurora (Australasian Antarctic Expedition) station 3; Adelie Land (lat. 66°32' S.,

long. 141°39' E.); 287 meters; bottom temperature —1.62° C; ooze; December 31,

1913 [A. H. Clark, 1937] (3, U.S.N.M.).

Aurora station 1; AdeUe Land (lat. 66°50' S., long. 142°06' E.); 640-731 meters;

temperature —1.84° C; thick ooze; December 22, 1913 [A. H. Clark, 1937] (36,

U.S.N.M.).

Aurora station 2; Adehe Land (lat. 66°55' S., long. 145°21' E.); 581 meters; tem-

perature -1.8° C; ooze; December 28, 1913 [A. H. Clark, 1937] (4, U.S.N.M.; 3,

Austr. M.).

B.A.N.Z.A.R.E. station 90; off Adelie Land (lat. 66°21' S., long. 138°28' E.); 640

meters; January 7, 1931 [John, 1939] (2, B.M.; 3, Austr. M.).

U.S. Xavy Antarctic Expedition; off Knox Coast Gat. 66°31' S., long. 110°26' E.);

183 meters; January 19, 1948 [A. H. Clark, 1950] (1, U.S.N.M., E. 7974).

Aurora station 8; Queen Mary Land (lat. 66°08' S., long. 94°17' E.); 219 meters;

small granitic rocks; January 27, 1914 [A. H. Clark, 1937] (2, U.S.N.M.).

Aurora station 9; Queen Mary Laud (lat. 65°20' S., long. 95°27' E.); 439 metera;

temperature +1.38° C; granitic pebbles with a small amount of ooze; January 28,

1914 [A. H. Clark, 1937] (2, Austr. M.; 3, U.S.N.M.).

Aurora station 10; Queen Mary Land Gat. 65°06' S., long. 96°13' E.); 594 meters;

temperature -1.65° C; ooze; January 29, 1914 [A. H. Clark, 1937] (3, U.S.N.M.).

656-622—67 30



444 BULLETIN 82, UNITED STATES NATIONAL MUSEUM VOLUME 1

Aurora station 12; Queen Mary Land (lat. 64°32' S., long. 97°20' E.); 201 meters;

rock; January 31, 1914 [A. H. Clark, 1937] (8, U.S.N.M.).

Gauss (German South Polar Expedition) ; near Gaussberg Gat. 66°02'09" S., long.

89°38' E.); 172-400 meters; temperature —1.85° C, salinity 337oo; March 18, 1902;

385 meters [A. H. Clark, 1915] (1, Berl. M.). April 4, 1902 (1, Berl. M.). May 1,

1902 (1, Berl. M.). May 6, 1902; 172 meters (1, Berl. M.). June 20, 1902; 385 meters

(2, Berl. M.). December 2, 1902; 385 meters (1, Berl. M.). December 13, 1902;

385 meters (1, Berl. M.). January 3, 1903; 380 meters (1, Berl. M.). January 8, 26,

28, 1903; 380 meters (4, Berl. M.). February 8, 1903; 350 meters (fragments, Berl.

M.). February 15, 1903; 400 meters (3, U.S.N.M., E. 379). 1902; 385 meters (5,

U.S.N.M., E. 380). 1902 (1, U.S.N.M., E. 378). 1902-03 (7 pentacrinoids, U.S.N.M.,

E. 381).

B.A.N.Z.A.R.E. station 105; off MacRobcrtson Land (lat. 67°46' S., long. 67°03'

E.); 163 mctci-s; February 13, 1931 [John, 1939] (3, B.M.; 9, Austr. M.).

B.A.N.Z.A.R.E. station 107; off MacRobcrtson Land (lat. 66°45' S., long. 62°03'

E.); 219 meters; February 16, 1931 [John, 1939] (54, B.M.; 101, Austr. M.).

B.A.N.Z.A.R.E. station 40; off Enderby Land (lat. 66°12' S., long. 49°37' E.);

300 meters; January 17, 1930 [John, 1939] (1, BM.; 3, Austr. M.).

B.A.N.Z.A.R.E. station 41; off Enderby Land (lat. 65°48' S., long. 53°16' E.);

180-209 meters; at 200 meters, temperature —1.77° C, salinity 34.24%o; January 24,

1930 [John, 1939] (6, Austr. M.).

B.A.N.Z.A.R.E. station 42; off Enderby Land Gat. 65°50' S., long. 54°23' E.);

220 meters; January 26, 1930 [John, 1939] (1, Austr. M.).

Norwegia Expedition; off Crown Princess Martha Land (lat. 71°26' S., long.

12° W.); 220 meters; February 17, 1930 [Madsen, 1955] (Oslo M.).

Geographical range.—Off the shores of the Antarctic continent, the Graham Land

peninsula, the South Shetland and South Sandwich Islands, South Georgia, Bouvet

and Heard Islands and Kerguelen, the type locality.

Bathymetrical range.—From 20 to 1080 meters.

Thermal range.—From —1.90 to +2.75° C.

Salinity range.—From 33.82 to 34.85 parts per thousand.

Bemarks.—Minckert's Promachocrinus vanhoffenianu^ was based upon two speci-

mens from the Gauss collection, both of which I have examined. It was said to differ

from P. kergvelensis in having the cutus segments from the fourth outward much
longer; in having the axillaries and second brachials longer and more slender, long and

shield-shaped instead of "widely rhombic" as described by Carpenter in P. kerguelensis,

and the bases of the post-radial series also of a more slender build; in having no lateral

excavation between the two elements of the IBr series; and, the most distinctive and

significant feature, in possessing weU-developed covering plates along the ambulacral

grooves, excepting those of the disk and of the proximal pinnules.

The narrow and sharply conical centrodorsal of these specimens, the long and

slender axillaries and second brachials, the slender build of the bases of the post-radial

series, and the absence of excavation on the lateral margins of the IBr series are all

correlated characters, all indicatmg the immaturity of the individuals, which is further

attested by the comparatively long segments of the proximal pinnules. The specimens

which have been collected at Kerguelen, some of which have been figured by Carpenter

and by Hartlaub, are mostly robust and of larger size than those which were dredged
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by the Gauss; but similar, and even larger, specimens were taken by the Discovery at

her winter quarters, which were east of the locality explored by the Gauss, and there-

fore further away from Kerguclcn ; this shows that this stoutness is in no way a character

peculiar to Kerguelen specunens.

Hartlaub, describing a specimen from Balfour Bay, Kerguelen, presumably from

the Challenger collection, notes the presence of covering plates. This specimen from

the figure appears to be a very well-developed example; the arm pairs are all of the

same size, and the axillaries are broad with no posterior processes; in fact it is better

developed than either of the two figured by Carpenter, resembling more the one figured

by Vaney. As Hartlaub's specimen possesses covering plates, yet in all other respects

differs more widely from P. vanhoffenianus than do Carpenter's from Kerguelen, it is a

safe conclusion that P. vanhoffenianus and P. kerguelensis are synonymous, and also

that the presence or absence of covering plates in this species is without systematic

significance.

The differentiation of P. vanhoffenianus from P. kerguelensis principally on the

basis of the presence of covermg plates in the former finds an almost exact parallel

in the case of Antedon barentsi. Antedon barentsi was described by Carpenter in 188G

from specimens taken north of Norway, and was supposed to differ from Heliometra

glacialis in possessing a strong and weU-developed calcareous plating on the ventral

surface of the genital pinnules. In 1903 Mortensen demonstrated the existence of

these plates in undoubted specimens of Heliometra glacialis from eastern Greenland,

and also showed the presence along the ambulacra of the distal pinnules of well-formed

plates closely resembling those occurring in these specimens of Promachocrinus (vol. 1,

part 2, fig. 807, p. 378) and, like some of them, not differentiated into side and covering

plates.

Of the two figures given by Bell in his report upon the echinoderms collected by
the Discovery, one (fig. 1 ) would represent very faithfidly the specimens upon which

P. vanhoffenianus was based, while the other (fig. 2) shows an exceptionally robust and

well-developed example of typical P. kerguelensis.

The Discovery specimens, therefore, are quite parallel to those collected by the

Challenger at Kerguelen; the larger present the characters of P. kerguelensis as under-

stood by Minckert, while the smaller with equal faithfulness present the characters

of P. vanhoffenianus.

In London I examined 13 specimens of this species taken by the Challenger and

by the Discovery, and I have no hesitation in saying that all of them, large and small,

represent the same species, as stated by Carpenter and by Bell, though the smaller

ones present aU the characters of P. vanhdffenianus.

M. C. Vaney has described a third supposed species of Promachocrinus, P. joubini,

based upon a single specimen which was collected by Dr. Charcot at Biscoe Bay, in

lat. 64° S. Comparing it witli the other described species he says that P. joubini

comes nearer P. kerguelensis than it does to P. vanhoffenianus. This latter possesses

an ambulacral skeleton formed of plates which does not occur either in P. kerguelensis

or in P. joubini. Moreover, in the two last the IBr axillaries are rhombic, while in

P. vanhoffenianus these axillaries, like the second brachials, have a slender posterior

process. Comparison of the figures of P. kerguelensis given by Carpenter and later

by Bell show that the axillaries are more pronouncedly lozenge-shaped in P. joubini

than in P. kerguelensis. The proximal brachials in P. joubini have a characteristic
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form, each with its tuft of dorsal spmes. The arrangement of the syzygies and the struc-

ture of the proximal pinnules is not the same in these two species, which are sharply

separated from each other by the fact that the apex of the centrodorsal is bare in P.

joubini, while it bears cirri in P. kerguelensis.

He says further that the cirri of P. joubini are quite comparable to those of P.

vanhdjffeniamis; in both species they show at the base three or four short segments

while those following are elongated.

The value of the presence or absence of the ambulacral skeleton as a differential

specific character has already been discussed. Tlie axillaries of P. joubini are not in

any way different from some of the axillaries in the more developed of the

two Discovery specimens figured by BeU. The fii'st brachials are also the same as in

this specimen. The occurrence upon the brachials of a tuft of dorsal spines merely

indicates that this characteristic featm-e of the young has not as yet been suppressed.

The extent of the bare dorsal pole of the centrodoi-sal is a very variable feature and,

so far as I have been able to determine, offers no groimds for systematic differentiation.

The structure of the earlier pinnules as described by Vanoy indicates merely the imma-

turity of the specimen ; in all of the Heliometrinae the earlier pinnules in the relative

proportions of their component segments as well as in their interrelationships vary

greatly with age and relative matm-ity. The cirri of Vaney's specimen agree with

those of P. vanhdffenianus, as opposed to P. kerguelensis, this again merely indicating

immaturity; but like the lower pinnules the cirri of the Heliometrinae are of little

systematic value.

I cannot see that Promachocrinus joubini differs in any essential particular from

P. kerguelensis, of which species it appears to be a specimen which has not yet attained

its full development. It can be matched in all its features by specimens taken by the

Challenger at Kerguelen, as well as by others taken by the Discovery at her winter

quarters.

These conclusions were fully borne out by the work of Dr. Dilwyn John on the

crinoids of the Discovery Investigations (1938). As he remarked in his Belgica report

(1937), the range of variation of P. kerguelensis is even gi-eater than it need be to embrace

vanhqffenianus and joubini. However, it appears from his investigations that certain

characters, such as the proportions of the cirrus segments and brachials and the occur-

rence of side plates in the pinnules, are correlated not so much with age as with the

locality, specimens from high and low latitudes having a distinct tendency for varia-

tion in one direction or another.

History.—Writing from on board the Challenger, Dr. R. von Willemoes-Suhm in

a letter to Professor von Siebold published by the latter in 1874 said that at Kerguelen

a Comatula, which he did not further particularize, was characteristic of the second

littoral zone in from 73 to 219 meters.

Dr. P. H. Carpenter in 1879 mentioned this species under the name of Promacho-

crinus kerguelensis, in that year (twice), in 1880 (twice), in 1883 and in 1884 calling

attention to various morphological features exhibited by it, finally describing it in

detail and figuring it in 1888.

Perrier in 1886, quoting some of Carpenter's statements regarding the anatomy,

emended the specific name to "kerguelenen^is" and "kerguellenensis," the former being

adopted by Bell in 1908.
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The German South Pohir Expedition with the Gauss, working between 1901 and

1903 in the vicinity of Gaussberg, found this species in abundance in all stages. In

1904 Professor VanhofTen, referring to it as "Antedon," remarked that in life it is

golden yellow or violet, and in 1905 Dr. Wilhelm Minckert, identifying Vanhoffen's

Antedon as Promachocrinus, described a new species, Promachocrinus vanho^ffenianus

,

based on specimens from the Gatiss collection.

The Discovery, diu-hig Scott's fu-st expedition, working in the Ross Sea, a district

remote from any region where crinoids had previously been discovered, also secured

this form. In April 1905, Hodgson wrote that on this expedition "a crinoid was

found abundant everj-where just beyond the 100 fathom [183 meter] line"; this crmoid

was undoubtedly the present species. The material from the Discovery expedition was

recorded bj' Prof. F. J. Bell under the names Promachocrinus kerguelenensis and Antedon

antarctica in 1908.

The ex-pedition of the Fran^ais imder Dr. Charcot in 1903-05 to the region south

of Tierra del Fuego brought back a smgle specimen of a species of Promachocrinus,

which was described as new by Prof. C. Vaney in 1910 under the name of P.joubini.

Dr. Clemens Hartlaub in 1912 described a specimen of P. kerguelensis from Balfour

Bay, Kerguelen, which had been sent to him from the Museum of Comparative Zoology.

Without doubt it had originally formed part of the Challenger collection.

A note on the homologies of the so-called anal plate m the pentacrinoids of the

comatulids, which was shown to be in reality the radianal of fossil species, was pub-

lished by the author in 1912. (Journ. Washington Acad. Sci., vol. 2, no. 13, July 19,

1912, pp. 309-314.) This paper was based mainly upon the pentacrinoids of this

species seciu'ed by the Oauss, althought that fact was not stated. The Gauss collections

were described in detail in 1915 excepting for the pentacrinoids, an account of which

will be found m vol. 1, part 2, pp. 530-557 of this work.

The Terra Nova expedition in 1910 to the Ross Sea area discovered numer-

ous examples of this species which were mentioned by Prof. Bell in 1917 as Promacho-

crinus kerguelensis and from station 194 as Antedon antarctica.

The Swedish South Polar Expedition of 1901-03 in the Antarctic under the leader-

ship of Dr. Otto Nordenskjold brought back a number of specimens of this species

from the region south of South America, which were recorded in 1918 by Dr.

Th. Mortensen.

Detailed analyses of the inorganic constituents of the skeleton of tliis species were

published by Prof. Frank W. Clarke and Dr. William C. Wheeler m 1914, 1915, 1917,

and 1922.

In 1916 the myzostomes found on the examples from the Terra Nova collection

were described by Mr. Boulenger.

In 1925 Dr. Th. Mortensen recorded three specimens in a collection from the Ross

Sea.

Grieg in 1929 noted that the whaler Bransfield took seven specimens oi kerguelensis

from the harpoon line when a whale was hauled in. That the species is an

active swinmier is confirmed by Mr. J. W. S. Marr (in John, 1938, p. 141), who wrote

that it "is very powerful and s\\dms with a remarkable grace of movement."

The species was next recorded by Bernasconi from South Georgia, where it was

collected by the Diaz.
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In 1937 I gave notes on the sixty-four specimens collected by the Australasian

Antarctic Expedition in the Aurora and Dr. Dilwyn John reported it from the Belgica

collections. In the following year the same author published his report on the large

amount of material taken by the Discovery Investigations, m which he confimied that

vanhdfenianus and joubiiii fall \nthin the synonymy of kerguelensis.

In 1939 Dr. John added some remarks on specimens from the type locality, Ker-

guelen, where a immbcr of specimens were taken by the B.A.N.Z.A.R.E. Oddly

enough the species was not taken by the Scotia.

Since then it has been recorded by the author (1950) and by Madsen (1955),

from the collections of the U.S. Navy and the Norwegian Antarctic Expeditions.

Genus ANTHOMETRA A. H. Clark

Aniedon (p.art) Bell, National Antarctic Exped., Nat. Hist. Rep., vol. 4, Echinod., 1908, p. 4, and

following authors.

Anthonulra A. II. Cl.\rk, Smithsonian Misc. Coll., vol. 61, No. 15, 1913, p. 60 (subgenus of Pro-

machocrinus; no diagnosis; name used in combination with adriani); Bull. Inst. oc6anogr.

Monaco, No. 285, 1914, p. 3, footnote (type species Aniedon adriani Bell); No. 294, 1914, p. 6

(spiny carination the result of the coldness of the habitat); Die Crinoiden der Antarktis, 1915,

pp. 122-126 (characters structural and systematic relationships; origin), p. 132 (covering plates),

p. 135 (synonymy; diagnosis; type species Antedon adriani Bell, 1908; range), p. 190 (further

discussion); Journ. Washington Acad. Sci., vol. 7, 1917, No. 5, p. 127 (referred to the Helio-

metrinae); No. 16, p. 507 (in key; range), p. 508 (best considered as a subgenus of Promacho-

crimis); Unstalked crinoids of the Siboga-Exped., 1918, p. 239 (in key; range), p. 240 (best

considered as a subgenus of Pro machocrinus).—F. W. Clarke and Wheeler, U.S. Geol. Surv.

Prof. Paper 124, 1922, p. 20 (inorganic constituents of the skeleton).—A. H. Clark, The Danish

Ingolf-Kxped., vol. 4, No. 5, Crinoidea, 1923, p. 52 (in key).—Gisl^n, Zool. Bidrag Uppsala,

vol. 9, 1924, pp. 39, 288.

—

Ekman, Tiergeographie des Meeres, 1935, p. 307.—A. H. Clark,

Explorations des raers de I'U.R.S.S., vol. 23, 1937, p. 222 (in Russian), p. 230; Sci. Rep. Australa-

sian Antarctic Exped., 1911-1914, ser. C, vol. 8, pt. 4, 1937, p. 6 (confined to the Antarctic),

p. 14.

—

John, Proc. Linn. Soc. London, sess. 149, pt. 2, 1937, p. 86; Discovery Reports, vol. 18,

1938, p. 130 (monotypic and confined to the Antarctic), p. 151; Rep. B.A.N.Z. Antarctic Res.

Exped., ser. B, vol. 4, pt. 6, 1939, p. 197.

Promachocrinus (Anthomdra) A. II. Clark, Die Crinoiden der Antarktis, 1915, pp. 104, 106, 135.

Diagnosis.—A genus of Heliometrinae in which the arms are narrow and strongly

carinate, the ossicles of the division series and lower brachials bearing high carinate

or spinelike processes; P, is twice as long as P,; the cirri are few, long, delicate, and

nearly straight; the centrodorsal is conical with a large bare polar area; and there are

5 radials and 10 arms.

Geographical range.—Shores of the Antarctic continent, the Graham Land peninsula,

and the South Shetland Islands.

Bathymetrical range.—From 130(?100) to 914 meters.

Thermal range.—Yrom —1.85° to 4-1.38° C.

History.—The single species in this genus was originally described as an Antedon.

In 1913 the name Anthometra, treated as a subgenus of Promachocrinus, was used for

it, without any diagnosis or explanation. In 1914 the type species of Anthometra

was formally given as Antedon adriani. In 1915 a diagnosis was published. Since

1918 (Mortensen) Anthometra has been treated as a distinct genus.
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ANTHOMETRA ADRIANI (Bell)*

[See vol. 1, pt. 2, fig. 938, p. 549]

Antedon adriani Bell, National Antarctic Exped., Xat. Hist., vol. 4, Echinod., 1908, p. 4 (descrip-

tion; Discovery, Winter Quarters, down to 130 fms., and off Mts. Erebus and Terror, 500 fms.),

pi. 2.—VON Stdmmer-Tka0nfels, National Antarctic Exped., Nat. Hist, vol. 4, Myzostomidae,
1908, pp. 2, 7 (myzostomes).—A. H. Clark, Proc. Biol. Soc. Washington, vol. 22, 1909, p. 17,

footnote (not identifiable from the description; remarks); Smitlisonian Misc. Coll., vol. Gl, No. 15,

1913, p. 80 (of Bell, 1Q08= A7ilho7netra adriani+ Solanometra antarctica [Promnchocrinus ker-

guelensis]).—Boulenger, British Antarctic (Terra Nova) Exped. 1910, Nat. Hist. Rep., Zool.,

vol. 2, No. 6, Jan. 22, 1916, pp. 135, 136 (myzostomes).

—

Bell, British Antarctic (T'erra Nova)
Exped. 1910, Nat. Hist. Rep., Zool, vol. 4, No. 1, 1917, p. 2 (Terra Nova stas. 194, 314, 348).

Anthometra adriani A. H. Clark, Smithsonian Misc. Coll., vol. 61, No. 15, 1913, p. 60 (published

reference to specimens in the B. M.; Discovery, Winter Quarters, 124 and 130 fms.; same. No. 10
Hole, and No. 10 Hole, 127 fms.; Mts. Erebus and Terror; characters).—F. W. Clarke and
Wheeler, U.S. Geol. Surv. Prof. Paper 90-D, 1914, pp. 34 and following (inorganic constituents of

the skeleton).—A. H. Clark, Journ. Washington Acad. Sci., vol. 5, 1915, No. 3, p. 81 (Antarctic;

range); Die Crinolden der Antarktis, 1915, p. 10" (in key to Antarctic crinoids),p. 122 (characters),

p. 168 (a shallow water antarctic species; circumpolar; range), p. 169 (relationships), p. 192
(further discussion), p. 207 (complete analj'sis of the skeleton by F. W. Clarke).—F. W. Clarke
and Wheeler, U.S. Geol. Surv. Prof. Paper 102, 1917, pp. 21 and following (analysis of the

skeleton).

—

Morten'sen, Wiss. Ergeb. schwed. SUdpoIar-Exped., 1901-1903, vol. 4, Lief. 8, 1918,

p. 18 {Antarctic sta. 8).—F. W. Clarke and Wheeler, U. S. Geol. Surv. Prof. Paper 124, 1922,

p. 17 (inorganic constituents of the skeleton).

—

Gisl£n, Zool. Bidrag Uppsala, vol. 9, 1924, pp.
194, 288; fig. 342, p. 281.—Mortensen, Ark. Zool., vol. 17, No. 31, 1925, p. 2 (Ross Sea; 550
meters).

—

Gisl£n, Ark. Zool., vol. 19, No. 32, 1928, p. 11 (proximal pinnules with some ex-panded

segments so that the species is transitory to the Isometrinae) .—A. H. Clark, Journ. Linn. Soc.

(Zool.), vol. 36, 1929, p. 662 (T'erra Nova station).

—

Grieg, Bergens Mus. Aarb., 1929, No. 3,

p. 4 (specimens collected from harpoon line).

—

\. H. Clark, Sci. Rep. Australasian Antarctic

Ex-ped., 1911-1914, ser. C, vol. 8, pt. 4, 1937, pp. 14-16 (Aurora stations 1, 2, 3, 8, 9, 12; distribution;

color in Ufe; description).

—

John, Res. Voy. Bslgica, 1897-1899, Crinoidea, 1937, p. 10 (proc-

esses on the lower brachials cleft); Proc. Linn. Soo. London, sess. 149, pt. 2, 1937, p. 85; Discovery

Reports, vol. 18, 1933, p. 123 (listed), p. 124 (taken with M(/2os(omuTO), p. 129 (in distribution table),

p. 131(in key), p. 151 (st.ations; notes), p. 152 (Myzostomum on disk); fig. 5, p. 151, pi. 3, fig. 4;

Rep. B.A.N.Z. Antarctic Res. Exped. 1929-1931, ser. B., vol. 4, pt. 6, 1939, p. 191 (listed), pp.
197-198 (stations; range of size).

—

Vanet and John, Sci. Res. Voy. Scotia, 1939, p. 668 (Scotia

station).

—

Vinogradov, Mem. Sears Found. Mar. Res., vol. 2, 1953, p. 256 (skeletal com-
position).

—

Hyman, The invertebrates, vol. 4, Echinodermata, 1955, p. 113.

—

Tortonese,
Ann. Mus. Civ. Stor. Nat. Genova, vol. 68, 1956, p. 182.

Promachocrinus (Anthometra) adriani \. H. Clark, Die Crinolden der Antarktis, 1915, p. 104 (in

Gauss collection), p. 106 (recorded as Antedon adriani from the Discovery collection), p. 135 (syn-

onymy; detailed description of Gauss specimens; Gauss station, 350-400 meters; r&um^ of pre-

vious records), pi. 6, figs 1-5, pi. 7, figs. 1-5.

Promachocrinus adriani Ekman, Tiergeographie des Meeres, 1935, p. 319.

Diagnostic features.—The cirri number up to XC with a maximum length of

100 mm. and at the most 93 segments; the arms are up to 250 mm. long but usually

about 150 mm., with a prominent dorsal keel which may be serrated or notched or in

the form of a series of tubercles; Pi is also carinate; it is up to 22 mm. long, with 59

segments; P2 is much shorter, about 12 mm. long, with only about 18 to 20 segments.

Description.—The centrodorsal is usually more or less sharply conical, more rarely

almost hemispherical, with a relatively large bare polar area. The cirrus sockets, which

*See also Addenda (p. 837) under 1963.
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are commonly variable in size, are arranged in from two to three irregular rows on the

proximal two-thirds of the centrodorsal, bej^ond which is the bare conical tip, though

this may be absent. The cirrus sockets may be closely crowded, or more or less isolated.

The cirri are XXX-XXXV, 50-71 (usually 60-65), from 65 to 75 nun. in length,

very long, slender and deUcate, and almost straight. The first three segments are more

than twice as broad as long, the fourth is half again as broad as long to neariy as long as

broad, and the sixth and following are about twice as long as broad, or slightly longer; in

the outer half of the cirri the segments decrease very gradually in length so that the

last half dozen are about as long as broad. After about the seventh or eighth the

median portion of the distal dorsal edge slowly becomes prominent so that in the

outer half of the cii-ri each segment bears a small but prominent blunt spine directed

obhquely forward and very slightly overlapping the base of the succeedmg segments.

These spines are confined to the distal portion of the segments and are rounded dorsally

until about the last sLx, when they come to arise gradually from the entire dorsal

surface of the segments and become more or less sharply carinate, at least distally.

In the terminal quarter the curi taper very shghtly. The penultimate segment is

rather small, slightly longer than broad, and bears a blunt opposing spine directed

obliquely forward. The terminal claw is somewhat longer than the penultimate

segment, slender, and only very moderately curved.

There are no basal rays.

The distal portion of the radials projects as a narrow band of approximately

uniform width beyond the rim of the centrodorsal. The IBrj are very short, from 4 to 6

times as broad as the lateral length, more or less incised in the middle by a rounded pos-

terior projection from the axillaries; their sides are parallel, and parallel with those of

their neighbors, from which they are separated by a very narrow interval. The IBrj (ax-

illaries) are rhombic, broader than long, with a more or less, though never very strongly,

developed rounded posterior process, a truncated and shghtly notched distal angle,

and, in the more mature individuals, strongly concave sides. In the proximal half

or third the IBro bear a more or less elevated, and often high, carination which may
have a plain or serrate crest. Beneath the lateral angles there is a more or less developed

rounded lateral extension covered with very fine spines.

The 10 arms are 115 to 165 mm. (commonly about 150 mm.) in length. The

first brachial is about 3 times as long exteriorly as interiorly, with the proximal and

distal edges parallel in the inner half and widely diverging in the outer; the inner

edges of the 2 first brachials on each arm pair are not in contact basally, and are

shghtly divergent. The second brachials are much larger, irregularlj" quadrate, with

a high keel or a series of laterally flattened tubercles in the proximal two-thirds

to three-fourths. The first syzygial pair (composed of brachials 3+ 4) is slightly

longer interiorly than exteriorly, about as broad as the interior length; the epizj'gal

bears in its proximal portion an abrupt and usuallj' high median laterally flattened

tubercle, or sometimes two arranged in tandem. The next 6 or 7 brachials are wedge-

shaped, about twice as broad as the median length, each with a high median tu-

bercle or longitudinal keel, the crest of which may be notched in the middle. The

following brachials are much more obliquelj' wedge-shaped, about as long as broad,

becoming longer than broad terminallj'; they arc narrow and high, and strongly cari-

nate in the median line, the narrowl}' rounded keel being high distally and rapidly

falling away to the proximal border so that the profile of the arms is very strongly
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serrate. After the proximal third of the arm the distal height of the keel diminishes
and after the middle of the arm the profile becomes practicalh' smooth, though the
keel, which always has a sharply rounded crest, persists to the arm tips. The brachials
in the proximal third of the arm have a finely spinous distal overlap, the spines being
longest and most prominent at the end of the carination ; in the outer half of the arm
the distal border of the brachials is smooth and without an overlap. There is con-
siderable variation in the carination on the earlier brachials; it may be high, slender
and spinelike, or with a long knifelike edge parallel to the longitudinal axis, some-
times having a central notch so that it is more or less divided into two.

Sj'zygies occur between brachials 34-4, 9-f-lO, 144-15, and distally at intervals

of 3 muscular articulations.

Pi is from 18.5 to 19 mm. in length, flagellate and resembling P, in Ileliometra

glacialis, composed of 44 to 50 segments, all of which are broader than long; those in

the outer two-thirds are provided with a strong rounded sharply carinate dorsal process;

those in the proximal third are provided with a similar process wliich has a straight

distal edge parallel to the longitudinal axis of the pinnule. Pj is about half as long as

Pi, from 8 to 9 mm. long, with 17 to 19 segments, which are at first much broader than
long, becoming on the eleventh about twice as long as broad; the second to fourth
bear a strong dorsal carination. P3 is similar to P2 but larger, 10 mm. long with 17

segments, of which the outer are slightly more elongated than the corresponding seg-

ments of P2. P4 is similar to P3, 10 mm. long. The distal pinnules are 14 mm. long.

The ambulacral grooves of the genital and distal pinnules, but not those of the

arms, are bordered with a row of large and heavily calcified covering plates; these

have a broad subquadrangular proximal portion and a narrower rounded cuneiform
distal portion which folds down over the ambulacral grooves. Though the plates

are large and soUd there is no indication of a division into side and covering plates.

Color in life.—Arms flesh color, the pinnules pink (note with specknens collected

by the Aurora).

Notes.—In large specimens from Aurora station 12 the longest cirri are 90 mm.
long with 81 segments. The first segment is about 4 times as broad as long, the next

three are about 3 times as broad as long, the fifth is slightly over twice as broad as long,

the sixth is nearly as long as broad, the seventh is one-third again as long as broad, and
the ninth to twelfth are nearly t\vice as long as broad. The segments following very

slowly decrease in length so that the last eight are scarcely longer than broad. .Vfter

about the twelfth the median portion of the distal dorsal border becomes very slightly

prominent. In dorsal view the middle third of the distal edge is seen to be slightly

bowed outward and serrate. Later this becomes slightly elevated and more strongly

serrate, appearing in lateral view as a slight terminal spine directed obliquely forward.

Distally this projection slowly narrows, on about the tenth segment from the end the

dorsal surface of the segments becoming broadly and roundedh' subcarinate; the median
elevation gradually becoming still narrower and more easily evident, the last two seg-

ments before the penultimate are distinctly carinate dorsally. The opposing spine is a

longitudinally elongate tubercle occupying the distal half of the penultimate segment.

The terminal claw is somewhat longer than the penultuuate segment, and is moderately

stout and evenly curved. In the outer half the cirri taper very slowly and graduall.v

to a slender tip.
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Pi is 20 mm. long with 50 segments. The first 4 or 5 segments are about twice as

broad as long, and the remainder are all broader than long. The third and following

segments have a prominent carinate crest on the side toward the arm tips. On the

third the crest is broad and gently convex, on the fourth and fifth the process is bluntly

pointed, and on the segments following the crest is long and high, rising to a height

of half the width of the segment or more, with the outer edge straight and parallel

to the longitudinal a.xis of the segment. These prominent crests on the segments

present in general the same effect as the combs on the proximal pinnules of the co-

masterids, but the outer edge is straight so that they arc in shape oblong with the corners

rounded, and they are situated on the side of the segments toward the arm tip instead

of on the opposite edges. The pinnule is slender, evenly tapering, flagellate, and

flexible.

P2 is 12 mm. long with 18 segments, of which the first 3 are twice as broad as long,

the seventh is about as long as broad, and those following gradually increase in length,

the distal being twice as long as broad. The pinnule is slightly stouter basally than P,,

tapers more gradually, and is less flexible. It tapers gradually to a point, and there is

no modification of the segments.

P3 is 10 mm. long with 20 segments and resembles P2.

P4 is 12 mm. long with 19 segments.

Ps is 12 mm. long with 18 segments, very slightly stouter basally than P4. The

pinnule increases slowly in width to the fifth and sixth segments, the seventh segment

tapers strongly distally, and the remaining segments are slender. Viewed dorsally,

the first 2 segments are very short, the fourth is about as long as broad, the seventh is

about twice as long as the central width, and those following soon become about 4

times as long as broad. The fourth to seventh segments have their ventrolateral

edges produced and broadly rounded, these flanges serving as a protection for the

gonad. In lateral view the fourth to seventh segments are seen to be broadened, this

broadening being greatest on the fifth. The seventh and eighth taper distally, and

the ninth and following are slender.

Pj is 22 ram. long with 36 segments. Viewed laterally, it increases in width to the

fifth and sixth segments, tapers on the seventh to ninth, and is slender with increasingly

elongate segments from that point onward. The fourth to sixth segments have a slight

flangelike production of the ventral edges.

The following pinnules are similar, about 20 mm. long, with the third to seventh

segments somewhat expanded and with their ventrolateral edges produced into a thin

narrow flange. The genital pinnules have much the same appearance as those of the

species of Perissometra. The ventral surface of the pinnules is completely enclosed

by large covering plates imbricating distally, each of which bears a more or less elongate

fingerlike process extending over the median line, the processes of the plates on the two

sides of the median line exactly dovetailing over the median line.

In the largest specimens from Aurora station 12 the arms are about 160 mm. long,

or somewhat less than twice as long as the longest cirri.

There is very considerable variation in the height of the middorsal carinate proc-

esses on the brachials, particidarlj' on the more or less oblong brachials before the tliird

syzygj'. In occasional specimens (for instance from Aurora station 1) the processes

on these proximal brachials are almost wholly obsolete, being represented onl}' by low
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obscure and broadly rounded tubercles, while in others (also from Aurora station 1)

they are very Ugh with the crest forked.

[Notes by A.M.C] I am selecting a lectotype from among Bell's Discovery

specimens. It is from Winter Quarters (McMurdo Sound) No. 6 hole, 130 fathoms

(238 meters), B.M. registered number 1905.3.9.81. AU the arms are broken within 80

mm. of their length from the base, but the width at the first syzygy is 2.5 mm. and the

length to the second syzygy is 15.0 mm. The centrodorsal is 5.0 mm. in basal diameter

and 3.3 mm. high. There are about LV chri, with up to 60 segments and up to 55 mm.
in length. Only one coiled Pi remains intact; it has 52 segments. P2 \\-ith 21 segments

is 12 mm. long. For numerical details on other specimens see table 13, page 454.

Grieg (1929) notes that the largest cirri in the specimens collected by the whaler

Bransfield are about 50 mm. long and have up to 62 segments. At a length of 40 to

45 mm. the cini have 52 to 54 segments. In one of the largest specimens the distance

between the radial and the first syzygy is 5 mm. The first pinnule is 10 mm. long with

36 segments.

John (1938) gives the characters of the cirri of large specimens thus: L-LXX,
60-86, up to 90 mm. long. He also notes the expansion of some segments of the

proximal pinnules fu^t described by Gisl^n in 1928, which he points out is limited to

the genital pinnules and is more marked in the female than the male. The figure

which he gives to illustrate this character in the female is taken from a Terra Nova
specimen of considerable size, the almost complete arms measiu-ing 250 mm. in length.

Young specimens.-—Oauss, 385 meters, March 20, 1902: The arms are 50 mm. long

and the cirri are 17 ram. long with 28 to 31 segments; the apical cirri are 7 mm. long

with 16 segments. The carination on the proximal brachials is very long with a very

finely spinous crest. The dorsal sm-face of the proximal brachials is thickly covered

with fine spines wliich increase in size toward the carinate processes.

Oauss, 400 meters, February 8, 1903: The arms are 50 mm. long and the cirri are

18 mm. long with 22 to 30 segments; the apical cirri are 4.5 mm. long with 13 segments.

The carination on the proximal brachials is spinelike, and is proportionately as strong

as in the fidly gro\\'n specimens.

Oauss, 385 meters, December 3, 1902: The arms are 40 mm. and the cirri 13 mm.
long. The carination on the proximal brachials is spinelike and very high.

Oauss, 350 meters, February 7, 1903: The arms are 25 mm. long and the cirri are

9 mm. long \\'ith 17 segments. The brachial carination is long and verj' liigh.

Oauss, November 29, 1902: The arms are 13 mm. long and the cirri are 4 mm. long

with 16 segments. The orals are still of large size. The characteristic brachial carina-

tion is already developed in the form of high and coarsely spinous eversions of the median

portion of the distal part of the proximal brachials.

Two pentacrinoids of tliis species have already been described (vol. 1, part 2, pp.

557-559).

Localities.-—Discovery; Winter Quarters, 1901-04; McMurdo Sound; No. 6 hole;

down to 130 fathoms (238 meters) [Bell, 1908; A. H. Clark, 1913; John, 1938] (2, B.M.).

Same, 227 meters [A. H. Clark, 1913; John, 1938] (2, B.M.). Same, No. 10 hole

[A. H. Clark, 1913; John, 1938] (5, B.M.). Same, No. 10 hole, 232 meters [A. H.

Clark, 1913] (1, B.M.). Type locahty.

Terra Nova station 314; off Cape Bird Peninsida, at the entrance to McMurdo
Sound; 406^41 meters [Bell, 1917; A. H. Clark, 1929; John, 1938] (3, B.M.).
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Table 13.

—

Details of specimens of Anthometra adriani in the British Museum taken by Mr. M. J.

Mann, noio Acting Director, E. African Freshwater Fisheries Research Organisation. (Whenjhe

width at the first syzygy is S.5 mm., the arm length is 160-190 mm.)

Width al first

(mm.)
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Terra Nova station 194; off Gates Land (lat. 69°43' S., long. 163°24' E.); 329-365
meters [Bell, 1917; John, 1938] (1, B.M.).

B.A.N.Z.A.R.E. station 90; off Adelie Land (lat. 66°21' S., long. 138°28' E.);

640 meters; January 7, 1931 [John, 1939] (3, B.M.).

Aurora (Australasian Antarctic Expedition), station 3; Adelie Land (lat. 66°32'

S., long. 141°39' E.); 287 meters; temperature —1.62° C; ooze; December 31, 1913

[A. H. Clark, 1937] (3, U.S.N.M.).

Aurora station 1; Adelie Land (lat. 66°50' S., long. 142°06' E.); 640-731 meters;

temperature —1.84° C; thick ooze; December 22, 1913 [A. H. Clark, 1937] (10; 3,

U.S.N.M.).

Aurora station 2; Adehe Land Qat. 66°55' S., long. 145°21' E.); 581 meters;

temperature -1.8° C; ooze; December 28, 1913 [A. H. Clark, 1937] (4, U.S.N.M.).
Aurora station 8; Queen Mary Land (lat. 66°08' S., long. 94°17' E.); 219 meters;

small granitic rocks; January 27, 1914 [A. H. Clark, 1937] (1, U.S.N.M.).

Aurora station 9; Queen Mary Land (lat. 65°20' S., long. 95°27' E.);439 meters;

temperature +1.38° C; granitic pebbles witli a small amount of ooze; January 28, 1914

[A. H. Clark, 1937] (2, U.S.N.M.).

Aurora station 12; Queen Mary Land Gat. 64°32' S., long. 97°20' E.); 201 meters;

rock; January 31, 1914 [A. H. Clark, 1937; John, 1939] (9, U.S.N.M.; 1, Austr. M.).

Gauss (German South Polar Expedition) ; in the vicinity of Gaussberg (lat.

66°02'09" S., long. 89°38' E.); 350-400 meters; temperature —1.85° C; salinity

33°/oo. March 20, June 20, 1902; 385 meters [A. H. Clark, 1915] (1+ arms, Berl. AL).

October 12, 1902; 385 meters (1, U.S.N.M., E. 377). November 29, December 3, 1902;

385 meters (2, Berl. M.). December 1902 (1, U.S.N.I\L, E. 383). 1902 (2, U.S.N.M.,

E. 376). February 7, 1903; 350 meters (1, Berl. M.). February 8, 1903; 400 meters

(1, U.S.N.M., E. 382). February 15, 1903; 400 meters (8+ , Berl. M.). (Two pen-

tacrinoids from this locality were described in vol. 1, part 2, pp. 557, 558.)

B.A.N.Z.A.R.E. station 30; off Princess EUzabeth Land (lat. 66°48' S., long

71°24' E.); 540 meters; December 27, 1929 [John, 1939] (2, B.M.; 9, Austr. M.).

B.A.N.Z.A.R.E. station 103; off Princess Ehzabeth Land (lat. 67°03' S., long

74°29' E.); 437 meters; February 10, 1931 [John, 1939] (1, B.M.).

B.A.N.Z.A.R.E. station 107; off MacRoberston Land Gat. 60°45' S., long. 62°03

E.); 219 meters; February 16, 1931 [John, 1939] (45, B.M.; 74, Austr. M.).

B.A.N.Z.A.R.E. station 34; off Kemp Land Gat. 66°21' S., long. 58°50' E.)

603 meters; January 6, 1930 [John, 1939] (1, Austr. M.).

B.A.N.Z.A.R.E. station 39; off Enderby Land Gat. 66°10' S., long. 49°41' E.)

300 meters; January 17, 1930 [John, 1939] (1, B.IVL).

B.A.N.Z.A.R.E. station 40; off Enderby Land Gat. 66°12' S., long. 49°37' E.)

300 meters; January 17, 1930 [John, 1939] (11, B.M.; 23, Austr. M.).

B.A.N.Z.A.R.E. station 41; off Enderby Land Gat. 65°48' S., long. 53°16' E.)

180-209 meters; at 200 meters, temperature —1.77° C, salinity 34.24%o; January

24, 1930 [John,1939] (1, B.M.; 3, Austr. M.).

B.A.N.Z.A.R.E. station 42; off Enderby Land (lat. 65°50' S., long. 54°23' E.)

220 meters; January 26, 1930 [John, 1939] (1, B.M.; 1, Austr. M.).

Scotia; Weddell Sea (lat. 74°01' S., long. 22°00' W.); 295 meters; March 7, 1904

[Vaney and John, 1939] (1, Edinburgh M.).
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Antarctic (Swedish South Polar Expedition) station 8; off Graham Land (lat.

64°03' S., long. 56°37' W.); ?360 meters [Mortensen, 1918] (Stockhohn M.).

Discovery Investigations station 1952; between Penguin Island and Lion's Rump,

South Shetlands; 367-383 meters; soft mud; January 11, 1937 [John, 1938] (9, B.M.).

Bransfield; South Shetland area; from harpoon line; March 22, 1915 [Grieg, 1929]

(10, Bergen M.).

Belgica; No. 536; west of Graham Land (lat. 70°23' S., long. 81°47' W.); about

480 meters; October 8, 1898 [John, 1937] (1, Brussels M.).

Discovery Investigations station 190; Bismarck Strait, Palmer Archipelago (lat,

64°56' S., long. 65°35' W.); 100-130 meters; stones, mud and rock; at 100 meters,

temperature -0.31° C, salinity 33.897oo; Marcli 24, 1927 [John, 1938] (2, B.M.).

Geographical range.—Shores of the Antarctic continent, the Graham Land penin-

sula and the South Shetland Islands; circumpolar.

Bathymetrical range.— ISO (?100) to 914 meters.

Thermal range.—From -1.85° to +1.38° C.

Salinity range.—From 33.89 to 34.67 parts per thousand.

History.—This species was first brought to light by the British Antarctic Expedition

of 1901-04 in the Discovery under the leadership of Capt. Robert Falcon Scott, R.N.

It was originally described and figured in the reports of this expedition by Prof. F.

Jeffery Bell in 1908, who named it in honor of Dr. Edward Adrian Wilson, the surgeon

and naturalist to the Expedition.

Additional information regarding the original specimens was published by myself

in 1913, and in 1915 I described in detail and figured the examples taken by the German
South Polar Expedition in the Gauss near Gaussberg in 1901-03, excepting for two

pentacrinoids which are described in vol. 1, part 2, pp. 557-559 of the present work.

In 1917 Prof. Bell recorded it from three localities where it had been found by
the British Antarctic Expedition of 1910 in the Terra Nova. It was on this expedi-

tion that Capt. Scott and Dr. Wilson lost their lives.

A single individual secured south of South America by the Swedish South Polar

Expedition of 1901-03 in the Antarctic under the leadership of Dr. Otto Nordenskjold

was recorded by Dr. Th. Mortensen in 1918.

Analyses of the inorganic constituents of the skeleton, determined from material

secured by the Gauss, were published by Prof. Frank W. Clarke and Dr. William C.

Wheeler in 1914, 1915, 1917, and 1922.

The myzostomes found wath the specimens collected by the Discovery were described

by Dr. Rudolf Hitter von Stummer-Traunfels in 1908, and those found with the

material from the Terra Nova Expedition were described by Mr. C. L. Boulenger

in 1916.

In 1925 Dr. Mortensen recorded the species from the collections of Mr. Sten

Wallin in the Discovery Inlet, Ross Sea, in 550 meters.

The whaler Bransfield took 10 specimens of Anthometra from a harpoon line when
hauling in a whale in the South Shetland Islands area. Grieg in 1929 gave some
notes on these.

In 1937 my report on the crinoids of the Australasian Antarctic Expedition in

the Aurora was published, giving dctaOs of material from off Adelie Land and Queen
Mary Land on the antarctic continent.
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In the same year Dr. D. Dihvyn John recorded the species from the Belgica

collections made in 1897-99. Only a single broken specimen was present.

In 1938, however, Dr. John listed a further 12 specimens from the collections of

the Discovery Investigations and in 1939 reported on the 177 specimens (119 of them
from a single station) collected b^"- the B.A.N.Z.A.R. Expedition off the shores of

Antarctica. The largest of these have arms up to 200 mm. long and cirri of up to 90

segments and 90 mm. long. By contrast, the Scotia in 1902-04, obtained only a single

specimen of Anthometra in the Weddell Sea (Vaney and John, 1939).

Subfamily Perometrinae A. H. Clark

Perometrinae A. H. Clark, Proc. Biol. Soo. Washington, vol. 22, 1909, p. 176 (includes Perometra,

Eryihromelra and Hypalnmetra); Mem. Australian Mus., vol. 4, 1911, p. 725 (absent from Aus-

tralia); Crinoids of the Indian Ocean, 1912, p. 6 (number of East Indian genera also found in the

Atlantic; genera represented in the Atlantic by closely allied genera; genera exclusively confined

to the East Indies; number of East Indian species), p. 9 (absent from Australia), p. 25 (range;

51-140 fms.), p. 60 (in key); Bull. Inst. Oc6anogr. Monaco, No. 294, 1914, pp. 7, 8 (temperature

relations); Internat. Rev. gesamt. Hydrobiol. und Hydrogr., Leipzig, vol. 6, 1914, p. 5 and follow-

ing (Atlantic and corresponding Indo-Pacific genera) ; Journ. Washington Acad. Sci., vol. 4,

No. 19, 1914, pp. 559-563 (correlation of geographical and bathymetrical ranges); No. 20, p. 582

(relation of habitat to temperature); vol. 5, No. 4, 1915, pp. 126-134 (bathymetrical range;

phylogenetic and paleontological significance); Amer. Journ. Sci., vol. 40, 1915, p. 68 (detailed

philosophical discussion of bathymetrical range); Smithsonian Misc. Coll., vol. 65, No. 10, 1915,

p. 42 (phylogenetical study); Journ. Washington Acad. Sci., vol. 7, No. 5, 1917, p. 127 (includes

Perometra, Eryihromelra and Hypalometra) ; No. 16, p. 505 (in key), p. 507 (key to the included

genera); Unstalked crinoids of the <Si6o30-Exped., 1918, p. vii (not found by the Albatross in the

East Indies), p. 196 (in key), p. 233 (key to the included genera; Nanometra added since 1917);

Univ. Iowa Studies in Nat. Hist., vol. 9, No. 5, 1921, p. 12 (represented in the West Indies)

;

Smithsonian Misc. Coll., vol. 72, No. 7, 1921, p. 2.

—

Gisl£n, Nova Acta Reg. Soc. Sci. UpsaUensis,

ser. 4, vol. 5, No. 6, 1922, pp. 7, 10, 80, 140, 142.—A. H. Clark, The Danish /nj/oV-Exped.,

vol. 4, No. 5, Crinoidea, 1923, p. 49 (in key).

—

Gisl^n, Zool. Bidrag. Uppsala, vol. 9, 1924,

pp. 91, 212, 232, 241.

—

Ekman, Zoogeographica, vol. 2, No. 3, 1934, pp. 328, 343 (zoogeographic

significance); Tiergeographie des Meeres, 1935, p. 66.

—

Gisl£n, Kungl. Svenska Vet.-Akad.

Handl., ser. 3, vol. 17, No. 2, 1938, p. 15.—John, Rep. B.A.N.Z. Antarctic Res. Exped. 1929-31,

ser. B, vol. 4, pt. 6, 1939, p. 193.—Gisl^n, Lunds Univ. Arsskr., new ser., Avd. 2, vol. 40, No. 8,

1944, p. 54, footnote 1; Rep. Swedish Deep Sea Exped., vol. 2, Zool., No. 4, 1951, p. 55 (absent

below 1,000 meters).

Diagnosis.—A subfamily of Antedonidae in which the cirrus sockets are closely

crowded and arranged irregularly or in several alternating transverse rows on a rounded

conical, low to moderately high, centrodorsal; the cirri are rather long, with numerous

(25 to 55, but rarely less than 30) segments of which the proximal are somewhat elon-

gated and the short distal bear strong carinate dorsal processes or spines; the mid-dorsal

line of the usually prominent radials makes a wide angle with the dorsoventral axis;

Pi is rather stout, composed of relatively few (usually 12, and never over 20) segments

of which all but the basal are moderately elongated; P2 resembles Pj, but is usually

smaller; it always differs from the genital pinnules; Pa is frequently and Pi sometimes

absent. The segments of the genital pinnules are never expanded.

Geographical ra/i^f.—-From southern and southwestern Japan southward to the

Moluccas, Celebes and the Kei Islands, westward to Madagascar and from southeast

Australia ; also in the West Indies off Havana, Cuba.
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Baihymdrical range.—From 60 to 1040 meters.

Thermal range—From 9.67° C. to 23.33° C.

Remarks.—The species of this subfamily are characteristic of water of from 100 to

300 meters in depth and with a rather liigh temperature, between 12° and 20° C. [Note

BY A.AI.C: Nanometra johnstoni from the Bass Strait, south of Austraha, is probably

an exception to this. Unfortmiately no bottom temperatures were taken in this

vicinity by the B.A.N.Z.A.R.E.] None of them are Uttoral, yet all of them occur

in less than 255 meters, and only a single one extends downward beyond 400 meters.

Characters.—The centrodorsal in the Perometrinae shows relatively little variation.

It is small, conical with the sides somewhat swollen, distinctly broader at the base than

high, more rarely nearly as high as broad; in small specimens it may be almost low

hemispherical. The bare dorsal pole is always small, roughened or papillose; it usually

forms a rounded point, but may be concave. The sides of the centrodorsal are ahnost

completely covered by several transverse alternating rows of closely crowded cirrus

sockets which decrease in size from the periphery toward the apex; about the periphery

there are approximately 15 sockets, or 3 beneath each radial.

Like the centrodorsal, the cirri show comparatively little variation. They are

from 10 to 30 mm. in length, or from 25 to 55 percent of the length of the anns; in all

but 2 species they are very nearly one third of the arm length.

The number of the cirri varies from XV to LXX, but is usually from XXV to

XXXV; in only one species are there more than L.

The number of segments in the fully developed cirri is singularly restricted ; it varies

from 28 to 55, but is mostly between 30 and 40 ; it probably does not faU below 30 in

any species, and appears always to exceed 40 in only one.*

The cirri always decrease in size from the periphery of the centrodorsal toward

the dorsal pole, and in extreme cases the apical cirri may be exceedingly deUcate,

scarcely more than a tenth the length of the peripheral, and composed of about half

as many segments, all of which are much elongated ; but the difference is usually much

less than this.

The cirri are practically uniform in shape. They are moderately stout, rather

strongl}" attached to the centrodorsal, and are composed of a few short basal, several

elongated proximal, and many short distal segments.

The distal ends of the cirrus segments are usually unmodified, or in the smallest

species may be slightly produced. The longest proximal segments are twice as long

as broad, longer in only a single small species, and more or less, but never strongly,

constricted centrally; the segments in the outer half of the cirri are about as long as

broad, becoming broader than long in the large species.

The dorsal surface of the short distal segments is always more or less sliarply

carinate in the median line and is usually elevated so that the dorsal profile of the outer

part of the cirri is scalloped, or serrate \vith broad teeth; but in one case the elevation

is so slight that there appears to be little more than small terminal dorsal spines.

Basal rays are not ordinarily developed; but in one species the ends of partially

differentiated basal rays may be seen in the angles of the calyx.

The radials are usually rather prominent, extending some distance be3'ond the

rim of the centrodorsal; but in the larger species they may be almost concealed in the

But see note on page 464.
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median line. The plane of their mid-dorsal line makes a broad angle, sometimes

approaching 90°, with the dorsoventral axis, imparting a very characteristic appear-

ance. The distal angles of the radials arc separated by a slight notch, and their borders

may be smooth, or more or less everted and tubercular.

The IBr, are from two and a half to four (usually three or four) times as broad as

long, oblong, or ^vith more or less converging sides, with the borders unmodified, or

with the lateral edges coarsely spinous or tubercular, and the proximal and distal

edges sometimes everted and spinous or tubercular. The distal border is usually more
or less depressed in the middle by a rounded posterior process from the axillary.

The IBrj (axillaries) are always broad, from about as broad as long to nearly

twice as broad as long. Their lateral angles usually extend somewhat beyond the

anterolateral angles of the IBri. Their edges may be smooth, but there are commonly
ventrolateral processes or tubercles beneath the lateral angles, and the proximal and

distal borders may be everted and spinous or tubercular. The middle of the proximal

border is always extended downward more or less in the form of a rounded process

incising the distal border of the IBr,, and this proximal process, with the adjacent

portion of the IBrj, commonly rises into a marked synarthrial tubercle, which may be

(especially in Perometra) greatly exaggerated.

Two quite different kinds of IBr series occur in this subfamily. In Perometra the

elements of the IBr series are quite smooth all around the edges and are in close lateral

apposition, mth their sides sharply flattened against those of their neighbors in the

manner characteristic of the species of Thalassometridae (see fig. 19, p. 463). In

the other genera the IBr series are narrower, and the lateral angles of the axillaries

extend more or less, though never very greatly, beyond the anterolateral angles of the

IBrj. In these genera the ventrolateral borders of the elements of the IBr series usually

bear flangehke processes or tubercles which may meet those of their neighbors.

There is never any ornamentation on the dorsal surface of the IBr series.

When IIBr series are present (only in Perometra afra), they are always of 2 ossicles.

The first 2 brachials as usual reduplicate the essential features of the elements of

the IBr series; the second brachial is always larger than the first and irregularly quad-

rate in form.

The division series and arm bases lie in planes making a relatively small angle

with the dorsoventral a.xis, so that the proximal portion of the animals appears more

or less compressed.

The arms vary in length in adult individuals from 25 to 120 mm., and are usually

between 35 and 70 mm. The average length for all the species is 53 mm., and in only

one do they exceed 90 mm.
The general structure of the arms varies rather more than in most of the sub-

families of Antedonidae. The first 2 brachials may be relatively large with the second

of approximatelj' the same shape as, and but little larger than, the fii-st (Perometra),

or the fii-st may be small and the second larger, sometimes considerablj' larger, as is

usual in the Antedonidae.

The first brachial is usually twice, rarely as much as 3 times, as long exteriorly as

interiorly; it may be almost wedge-shaped, or tlie distal border may form an obtuse

angle in such a waj' that the inner half is nearlj' or quite parallel with the pro.ximal

border while the outer forms an acute angle with that border.
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The second brachial is larger, sometimes considerably larger, witli the middle of

the proximal border depressed into an obtuse angle entering the concavity on the

distal border of the first, so that it is irregularly quadrate in dorsal view.

The first syzygial pair is usually longer interiorly than exteriorly; in extreme

cases the hypozygal (third brachial) may be reduced to a low triangle with the apex

just reaching the outer edge of the arm. In length it varies from as long as broad in

the smaller species to t\vice as long as broad in the largest.

The next 2 brachials are oblong or slightly wedge-shaped, from about as broad as

long to twice as broad as long, and those following rapidly become very obUquely

wedge-shaped or triangular and as long as, or somewhat longer than, broad. Dis-

tallv the ends of the brachials become gradually less and less oblique and the relative

length increases so that in the terminal portion of the arms the brachials are elongate

with almost or quite parallel ends and more or less strongly swollen articulations.

The distal ends of the brachials are sometimes, though rarely, smooth; usually

they are more or less conspicuously bordered with fine spines, and the central and outer

portion of the distal brachials may be covered with fine longitudinal striations.

Syzj'gies occur between brachials 3+4, 9+ 10, and 14+ 15, and distally at intervals

of from 2 to 6 (usually 2 or 4) muscular articulations. The position of the second and

third syzygies and the distal intersyzygial interval in the larger species is somewhat

less definitely fixed than in the other subfamilies of Antedonidae.

One species {Perometra qfra) has only been found with 13 or more arms, the IIBr

series being 2; but all the other species in the subfamily are 10-armed.

The oral pinnules in this subfamily show very considerable uniformity. The most

interesting feature is the uniform absence of P^ in one species of Erythromctra and in

Hypalometra, and the usual absence of this pinnule in another species of Erythrometra

and in one of the three species of Perometra. In Hypalometra, Pi, as weU as P», is

invariably absent. The absence of these pinnules is undoubtedly correlated with the

unusually small angle between the planes of the division series and arm bases and the

dorsoventral axis characteristic of this group.

Pi is the longest and stoutest of the oral pinnules. In nearly all the species Pi is

considerably more robust than is usually the case in the Antedonidae, somewhat

stiffened, and composed of 12 segments, all but the first of which are twice as long as

broad and have more or less spinous distal ends. In one species of Nanometra Pi has

15 to 20 segments which are mostly two and a half times as long as broad and is quite

smooth, resembling Pi in certain species of Psatkyrometra; but in the other species of

the same genus Pi has only 8 to 12 segments and resembles the same pinnule in the

other genera.

P2 is usually shorter than Pi; it ma}' be onlj' slightly shorter, but sometimes is

only half as long. At the same time it is proportionately less stout than Pi with some-

what fewer segments, from nearly as many to about two-thirds as many, which have

more spinous distal ends. In Perometra afra and P. diomedeae only is Pa similar to Pi.

P3 is similar to Pa but more or less shorter; the component segments have more

spinous distal ends.

The distal pinnules are from half again as long to only slightly longer than (rarely

about as long as) Pi, and are commonly composed of twice as many segments, though

sometimes the number is only slightly larger. Generally the distal pinnules are rather

stouter than is usual in the Antedonidae, and are composed of less elongated segments.
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Deposits along the sides of the ambulacral grooves of the pinnules are present in

all the species; these consist of straight or slightly bent rods sometimes roughened at

the ends, which are usually short, rarely long, and may be either stout or slender.

In Hypalometra the tentacles contain a thin hne of spicules placed end to end
which runs nearly to their tips. Similar spicules have also been observed in two species

of Perometra.

Relationships.—The genera of Perometrinae seem to be all very closely related to

each other. As a group the Perometrinae seem to represent an offshoot from the

BathjTnetrinae which has become adapted to a comparatively warm habitat and has

acquired a considerable resemblance in certain features to the 10-armcd genera of

Colobometridae.

KEY TO THE GENERA OF PEROMETRINAE*

a'. Pi and P. absent; size small, the 10 arms being from 25 mm. to 35 mm. (usually between 25 mm.
and 30 mm.) in length; cirri XX-XXX, 22-25, 10 mm. long (Straits of Florida; 60-386 me-
ters') Hypalometra (p. 487)

o'. Pi always present, though P, is sometimes absent.

b'. Elements of the IBr series and first 2 brachials with smooth and straiglit borders, laterally in

close apposition with their neighbors and sharply flattened against them; synarthrial tuber-

cles very prominent, sometimes extravagantly developed (figs. 19 and 21, pp. 463, 471) ; 10-15-t-

(usually 10) arms (Madagascar to the Kei Islands and southern Japan; 71-256 [7278] me-

ters) Perometra (p. 461)

6". Elements of the IBr series and first 2 brachials never with sharply flattened sides, though they

may be just in contact laterallj'; their lateral borders alwavs bear tubercles, one or several

to each ossicle, and their distal and proximal borders are usually prominently everted and
tubercular.

c'. Interradial and interbrachial portions of the perisome naked; P, always present (Kei Islands

and Celebes to southern Japan and north of Tasmania; 122-1040 meters).

Nanometra (p. 478)

c". Interradial and interbrachial portions of the perisome with numerous prominent rounded

calcareous nodules which are not in lateral contact; P, usually absent (Moluccas and Kei

Islands to southern Japan; 100 [?95]-274 meters) Erythrometra (p. 473)

Genus PEROMETRA A. H. Clark

Antedon (part) P. H. Carpenter, Proc. Roy. Soc, vol. 28, 1879, p. 384, and following authors.

Nanometra (part) A. H. Clark, Smithsonian Misc. Coll., vol. 50, pt. 3, 1907, p. 349.

Perometra A. H. Clark, Smithsonian Misc. Coll., vol. 50, pt. 3, 1907, p. 357 (diagnosis; type species

Antedon diomedeae A. H. Clark, 1907) ; Bull. Mus. Comp. Zool., vol. 51, No. 8, 1908, p. 248 (same):

Proc. Biol. Soc. Washington, vol. 21, 1908, p. 134 (pinnulation), p. 136 (referred to Antedonidae);

Proc. U.S. Nat. Mus., vol. 34, 1908, p. 211 (referred to Antedonidae, restricted), p. 212 (occurs

in Japan); Amer. Nat., vol. 42, No. 500, 1908, p. 541 (only known from Indo-Pacific-Japanese

area) ; No. 503, p. 725 (color) ; Geogr. Journ., vol. 32, No. 6, 1908, p. 602 (characteristic of Indo-

Pacific-Japanese region); Proc. Biol. Soc. Washington, vol. 22, 1909, p. 176 (referred to Pero-

metrinae); .\mer. Nat., vol. 43, 1909, p. 580 (pinnulation); Proc. U.S. Nat. Mus., vol. 36, 1909,

p. 362 (deficient pinnulation like that of Comatilia); vol. 40, 1911, p. 13 (common to southeastern

Africa and the Bay of Bengal, but not occurring in the .Arabian Sea) ; Crinoids of the Indian

Ocean, 1912, p. 11 (occurs both east and west of Ceylon), p. 12 (represented in the southeastern

African region), p. 14 (corresponds to the West Indian Hypalometra) , p. 26 (range; covers the

range of the subfamily in the East Indian region), pp. 61, 63 (in keys), p. 232 (original reference;

type); Die Crinoulen der .Antarktis, 1915, p. 181 (range; represented in the .\tlantic by Hypalo-

metra); Journ. Washington Acad. Sci., vol. 7, 1917, No. 5, p. 127 (referred to Perometrinae);

No. 16, p. 507 (in key; range); Unstalkcd crinoids of the Siboga-Exped., 1918, p. 234 (in key;

*See also Addenda (p. 839) for 1967.
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range; key to the included species).

—

Gisl^.n, Ark. Zool., vol. 19, No. 32, 1928, p. 12; Kungl.

Fysiogr. Siillsk. Haudl., new sur., vol. 45, No. U, 1934, pp. 18, 20.

Caryometra (not of A. H. Clark, 1936) A. 11. Clauk, John Murray Exped. 1933-34, Sci. Reports,

vol. 4, No. 4, 1937, pp. 96, 103.

Diagnosis.—A genus of Peromctrinae in wliich the elements of the IBr series and

the first 2 brachials have smooth and straight borders and are laterally in close oppo-

sition with their neighbors and sharply flattened against them; the synarthrial tubercles

are very prominent, sometimes extravagantly developed; and P» may or may not be

present. There are 10 to 1 5 or more arms up to 90 mm. in length. [Note by A.M.C.].

In the specimens belonging to this genus which I have examined, the cirrus sockets

have the form of a boss sunken into a hollow in the centrodorsal (see figs. 19,aand 21,

a

pp. 463 and 471).

Type species.—Antedon diomedeae A. H. Clark, 1907.

Oeoijraphical range.—From Madagascar to the Maldive and Kei Islands and

southern Japan.

Bathymetrical range.—From 71 to 256 (?278) meters.

Thermal range.—From 11.61° C. to 20.39° C.

[Note by A.M.C] I have added Caryometra rohusta A. H. Clark, from off the

Maldive Islands, to this genus. Apart from having only 10 arms it has great simi-

larity to P. afra. This is discussed further on page 470.

KEY TO THE SPECIES OF PEROMETRA

[by A.M.C]

o'. More than 10 arms (northeast of Madagascar; 228 meters) afra (p. 462).

a'. 10 arms.

6'. The outer segments of Pi not expanded and spinous at their distal ends (fig. 20,a, p. 465).

c'. P, usually absent; the longest cirri about equal to one third of the arm length (Southern

Japan; 71-254 [?278] meters) diomedeae (p. 464)

c". P, present; the longest cirri about one fifth of the arm length (Kei Islands; 256 meters).

pusilla (p. 469)

6*. The outer segments of Pi conspicuously flared and spinous (fig. 21, c, p. 471) (off the Maldive

Islands ; 229 meters) robusta (p. 470)

PEROMETRA AFRA A. H. Clark

Figure 19

Perometra a/ro A. H. Clark, Proc. U.S. Nat. Mus., vol. 40, 1911, p. 8 (southeastern coast of Africa),

p.43 (description; Providence I., 125 fms.); Crinoids of the Indian Ocean, 1912, p. 233 (synonymy;
locality); Smithsonian Misc. Coll., vol. 61, No. 15, 1913, p. 57 (published reference to specimens
in the B.M.; locality); Unstalked crinoids of the Srto^o-Exped., 1918, p. 234 (in key; range;

references).

—

Gisi.£n, Kungl. Fysiogr. Sallsk. Handl., new ser., vol. 45, No. 11, 1934, pp. 18,

20.—A. H. Clark, John Murray Exped. 1933-34, Sci. Reports, vol. 4, No. 4, 1937, p. 102 (range),

p. 104 (listed).

Diagnostic features.—This species closelj^ resembles P. diomedeae from which it

differs in having all the pinnules present, 13 to 15-(- arms, which are 50 to 60 mm. long,

in the 4 syntypes and less strongly developed synarthrial tubercles; there are up to 55

cirrus segments.

Description [by A.M.C.].—The centrodorsal is rounded conical vrith the dorsal

pole completely covered with rounded papillae, some of which appro.ximate in diameter

to the apical cirri though most are smaller. They rub off ^\-ithout leax-ing any dis-
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tinct socket. The cirrus sockets are without any special arrangement on the centro-

dorsal; they are somewhat sunken. In three of the four specimens the cirrri number
about XL and in the fourth XLV. The longest cirri in each have 55, 47, 43 and 48
segments, measuring 27, 23, 23 and 24 mm. in length. The longest cirrus segments
are about twice as long as broad. The distal ones are much shorter with a dorsal cari-

uation of which the apex is towards the distal end.

The division series and first brachials have a markedly thickened lateral flange

bringing the neighboring ones into contact and the first three brachials also have a

flange on the inner side. The synarthrial tubercles on the division series and first

pairs of brachials are prominent but not of exaggerated size.

Figure 19.

—

Perometra afta A. H. Clark,

syntypes, B.M., 1907.7.1.84-6: a, Latero-

dorsa! view of centrodorsal; A, proximal

part of postradial series of another syntype;

c, cirrus tip.

The specimens are more or less incomplete and some of the division scries are

broken so that the e.xact number of arms cannot be ascertained. One specimen cer-

tainly has 15 arms and the others all have at least 13. One of the latter could have had

20 arms since all those remaining arise from IIBr series and the other IBr series are

broken. ^Ul the IIBr series are of two ossicles. The arm length was probably between

50 and 65 mm. in all the four specimens. The width at the first syzygy is 1.0-1.1 mm.
and the length from the pro.ximal edge of the IBri to the second syzj^gy at 9+10,
where no IIBr series intervenes, is about 8.5 mm.

The pro.ximal pinnules have very slender segments several times as long as wide

with prominent hyaline spines at the distal ends of most of them, particularly oa the

ventral side. In two of the types Pi and P2 have 14 segments and measure 7.0 mm.
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in length. lu one of these P3 also has 14 segments but is 6.5 mm. long and in the

other it is 5.0 mm. long, with only 11 segments. A third specimen has no Pi complete

but P2 and P3 have 20 and 18 segments and measure 9 and 8 mm. respectively. I do

not agree with the original description which states that P3 is the longest proximal

pinnule. The distal pinnules have slender, simple, often somewhat bent spicules in

the tentacles.

The color in alcohol is purphsh, tlic ventral side dark.

Locality.—Sea Lark; off Providence Island, northeast of Madagascar; 228 meters;

J. Stanley Gardiner [A. H. Clark, 1911, 1913, 1918] (4, B.M.).

PEROMETRA DIOMEDEAE (A. H. Cfark)

FionRB 20

[See also vol. 1, pt. 1, figs. 13 (p. 65) 112, (p. 179), 2S9 (p. 262), 387 (p. 307), 431 (p. 349), 503

(p. 371); pt. 2, figs. 82-84 (p. 53), 119 (p. 79), 319 (p. 227), 772 (p. 362)]

Antedon diomedeae A. H. Clark, Proc. U.S. Nat. Mus., vol. 33, 1907, p. 132 (color), p. 146 (descrip-

tion; Albatross Sta. 4947); vol. 39, 1911, p. 562 (related to Aniedon pusilla P. H. Carpenter).

Perometra diomedeae A. II. Clark, Smithsonian Misc. Coll., vol. 50, part 3, 1907, p. 358 (listed);

vol. 52, pt. 2, 1908, p. 230 (compared with P. elongate [Balanomelra balanoides]) ;
Proc. Biol.

Soo. Washington, vol. 21, 1908, p. 225 (compared with Himerometra [Amphimetra] ensifer);

Proc. U.S. Nat. Mus., vol. 34, 1908, p. 275 (synarthri.al tubercles), p. 316 (localities in Sagami

Bay); vol. 35, 1908, p. 119 (arm structure; synarthrial tubercles) ; vol. 39, 1911, p. 502 (closely

related to /I ntoio«pusi7/o P. H. Carpenter) ; vol.40, 1911, p. 43 (compared with P.afra); Zool. Anz.,

vol. 39, Nos. 11, 12, 1912, p. 423 (synarthrial tubercles compared with those of Calometra diana);

Crinoids of the Indian Ocean, 1912, p. 233 (synonymy; range); Smithsonian Misc. Coll., vol. 61,

No. 15, 1913, p. 58 (comparison with P. pusilla); Journ. Washington Acad. Sci., vol. 5, No. 6,

1915, p. 215 (southern Japanese species; range and its significance); Unstalked crinoids of the

Siboga-'Exped., 1918, p. 234 (in key; range; references).—GiSL:6>f, Zool. Bidrag Uppsala, vol. 9,

1924, p. 88; Vid. Medd. Nat. Foren. K0benhavn, vol. 83, 1927, p. 3 (Sta. 9) ; footnote 1 (includes

Erythrometra rubra part of Gisl(''n, 1922), p. 48 (notes), p. 68 (listed).

Erythrometra rubra (part) GisLfiN, Nova Acta Reg. Soc. Sci. Upsaliensis, ser. 4, vol. 5, No. 6, 1922,

p. 140 (Sp. 1, 3; Bock Sta. 11; characters).

Diagnostic features.—There are 10 arms only, which are up to 90 mm. long; P, is

usually absent; the synarthrial tubercles are extravagantly developed; there are 35 to

55 (usually about 40) cirrus segments.*

Description.—The centrodorsal is small, usually rounded conical, but varying

from almost hemispherical (in small specimens) to long conical. The cirrus sockets

are closely crowded and more or less regularly arranged in 4 or 5 rows. The apex is

papillose.

The cirri are XXX-XL, 35-55 (usually about 40), slender, 30 mm. long. The

first segment is short, the second is nearly as long as broad, the third is about as long

as broad, the fifth to eleventh are about twice as long as broad, and those following

become gradually shorter so that from about the eighteenth onward they arc about

as long as broad. On about the eighteenth segment the distal dorsal edge begins to

project, this condition passing gradually into low spines. In a lateral view the dorsal

Utinomi and Kogo (see Addenda for 1965) identified as P. diortiedeae a specimen of which they

figured a cirrus ca. 30 mm. long with as many as 84 segments, all relatively shorter than those illus-

trated in figure 20. Since their specimen also appears to lack Pi as well as Po on the arm bases drawn,

it is possible that another species is involved.
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profile of the cirri is smooth in the basal half, and serrate with more or less broad teeth

in the distal half.

The radials are oblong, about twice as broad as long, rather longer in young and
shorter in very large individuals. The IBr, are oblong, longer than the radials, with
the distal border rather deeply incised and the lateral borders straight and sharply
flattened against those of their neighboi-s on either side. The IBrj (axillaries) are

about as long as broad with a sharp distal angle. On the articulation between these

two ossicles there rises an extravagantly elongated synarthrial tubercle.

The 10 arms are from 65 to 90 mm. in length. The first two brachials are relatively

very large, irregularly quadrate with the shorter side in, the articulation between them
rising into an enormously elongated S3'narthrial tubercle similar to that between the

elements of the IBr series. The third brachial (the hypozygal of the first syzygial

pair) is low triangular with the apex of the triangle on the outer side. The fourth

brachial (epizygal) is short and oblong, almost discoidal. The fifth and sixth brachials

are oblong, longer than the fourth. The following 4 or 5 brachials are slightly wedge-
shaped, those following becoming triangular, about as long as broad, and distally

wedge-shaped again and elongate. The earlier brachials, to about the eighth, are in

close apposition to those on the adjacent arms against which they are sharply flattened.

There is often, in large specimens, a considerable development of articular tubercles.

Syzygies occur between brachials 3+ 4, 9+ 10, and 14+ 15, and distally at intervals

of 4 muscular articidations. The width at the fii'st syzygy in the type is 1.5 mm. and
the length from the IBrj to the second syzygy is 11.5 mm.

P] is 7 to S imn. long, moderately slender and evenly tapering, composed of 14 to

15 segments [A. M.C.], of which the first is short and the remainder are about twice

as long as broad. Pa is absent. P2 is similar to Pj and of about the same length.

P3 is similar, but slightlj- shorter, about 7 mm. long. P< and Pj are shorter still, 4 mm.
long and composed of about 10 segments, but resemble the preceding in character.

oocriz

mm

Figure 20.—Perometra diomedtae (A. H. Clark), holotype: a, Pi; b, P,; c, nonperipheral cirrus.
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The following pinnules gradually bocome longer, the distal being 12 mm. long with

about 24 segments, of which the first is short and trapezoidal, the second short, about

as long as broad, and those succeeding become progressively elongated. The lower

pinnules are somewhat stiffened, and the distal, while long, are not especially slender.

Notes.—Dr. Torsten Gisl^n (1922) described two small specimens of this species.

In one the cirri are XX, the peripheral with 34-36, the apical with 24-25 segments,

from 7 to 11 mm. in length. The first and second segments are short, the third is

about as long as broad, the fifth is tlie longest, from a half to two-thirds again as long

as broad, and the following slowly decrease in length so that the tenth is about as

long as broad. From the tenth segment onward a dorsal swelling appears on each

cirral distally which gradually develops into a blunt longitudinal crest, most prominent

on the ninth or tenth segments from the end of the cirri. The antepenultimate seg-

ment is almost smooth. The opposing spine is stout, reaching two-thirds of the width

of the penultimate segment in height. The terminal claw is about as long as the

penultimate segment, and curved.

The radials are 6 times as broad as long. The IBr, are twice as broad as long,

almost free laterally, distally somewhat incised in the middle by the posterior extension

of the a.xillary. The synarthrial elevation is inconspicuous. The axillaries are rhombic,

one quarter again as broad as long; the lateral angles are provided with very slight

small spines.

The 10 arms are 25+ mm. long. The first brachials are half again as long e.x-

teriorly as interiorly, and are interiorly imited. The pro.ximal border of the second

brachials is similar to that of the axillaries. The brachials after the tenth are tri-

angidar and smooth.

Sj'zygies occur between brachials 3+ 4, (9+ 10), 15+ 16, and 21+22, and distally

at intervals of usually 3 or 4 muscular articulations.

Pi is 4.2 mm. long, composed of 11 to 12 segments, of which the first and last

are short and the others are from two to two and a half times as long as broad. P,

is usually absent. P2 is 4 mm. long with 11 segments, of which the distal are slightly

swollen and spiny. P3 is 2.2 mm. long with 8 to 9 segments. P4 is a little shorter,

and the following pinnules become longer again. The distal pinnules are 3 nmi.

long with about 13 segments, of which the first and second are somewhat stouter

than those following.

In the second specimen the bare dorsal pole of the centrodorsal is finely granular,

0.8 mm. in diameter.

The cirri are XIV, 17-19, arranged in a single row. The fourth segment is the

longest and bears a dorsal tubercle which on the seventh passes over into a stout

dorsal spine which becomes less developed on the antepenultimate.

The 10 arms are all broken. The distal intersyzygial interval is 3 to 4 mus-
cular articulations.

P, is 3 mm. long with 11 segments. P» is absent. P2 is 4.2 mm. long with 11

segments which liave small spines on their distal borders. P3 is 3 mm. long with 9

segments. P4 is 2 mm. long with 10 segments.

The 2 specimens dredged in Sagami Bay by Dr. Haberer were both small, with

the synarthrial tubercles just beginning to develop. P^ is present on all the arms.
In 1927 Gislen gave notes on two specimens collected by Dr. Th. Mortensen

off Kiu-Shiu. One has the centrodorsal 1.3 mm. high; cirri XXIV, with 27-34 seg-
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mcnts and measuring 8-9 mm. in length. The arms are all broken. The IBr, is

one third as long as wndc and the axillary four fifths as long as wide. Syzygies occur

at brachials 3+ 4, 11 + 12, and 18+19, distally at intervals of from 5 to 17 muscular
articulations. Pi has 11 segments and measures 6.5 mm. Pj has 10 segments and
measures 6 mm. P3 with 10 segments measures 5.2 mm. All the pinnulars are smooth.
P» is present.

The second specimen has XXIII cirri with 27-36 segments and measuring S-11
mm. in length. The arms are about 35 mm. long, but broken. The syzygial interval

is 4 to 5 muscular articulations. Pi wdth 9 segments is 4.3 mm. long. Pj with 10

is 3.2 mm. long. P3 has 9 segments and measures 3.5 mm. P^ is present.

One of these has a rather stout synarthrial tubercle on the IBr series but in the

other it is much less developed.

Gisl6n also comments that the young of this species can be distinguished from
those of Erythrometra rubra (with which it occurs) by the more distinct dorsal spines

of the cirrus segments, the closer arm bases, the absence of granules in the skin of the

disk and the smooth pro.ximal pinnules.

Young individuals of this species are very dififerent in appearance from the fidly

grown. They have fewer cirri with somewhat fewer segments, the brachials are all

more or less elongated, and there are no traces of the characteristic exaggerated syn-

arthrial tubercles, though their future location is indicated by purple spots. On the

basal portion of the arms there is a light purple median line fading into white distally.

^Vhen an arm length of about 30 mm. is reached, the sj-narthrial tubercles begin

to appear, rapidly increasing in size and becoming quite e\'ident at an arm length of

about 40 mm., and reaching the full size at the latest when the arm length has reached

45 mm. With the development of the synarthrial tubercles, the median purple lines

on the arms gradually disappear, giving place to bands of greater or lesser width,

or sometimes large blotches. These are at first light in color and do not become
dark until nearly the full size has been attained, when purple bands also appear upon
the cirri.

Most of the specimens of this interesting species so far secured are young, only

a very few being sexually mature. The most richly colored individuals are from the

least depth, though some others very similar were found at 188 meters. The largest

specimens were brought up from J2S to 164 meters.

Color in life.—In the most richly colored individuals the arms, pinnules and cirri

axe a rich reddish purple blotclied and streaked with white, the arm bases and calyx

being white with the synartlirial tubercles and a broad band on each of the lower

brachials reddish purple.

More commonly the color is white, with the synarthrial tubercles, narrow bands
on the arms and cirri, and blotches on the pinnules purple.

Abnormal specimens.—In a large and pale individual dredged b}^ Mr. Alan Owston's

yacht Golden Hind in Sagami Bay in 155 meters one post-radial series is dwarfed, being

about half the size of the others. On this post-radial series the IBr, is lacking, the

a.xillary springing directly from the radial without any tubercular elevation of its

proximal border. On the left arm there is a partial additional second brachial which
is dorsally visible externally from the outer side of the arm to the median line, its length

in the direction of the long axis of the arm being about half as great as its width. This
536-622—67^—31
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partial brachial rises to a strong tubercle proxinially, and to a less strong tubercle

distally. It does not bear a pinnule.

One of the specimens dredged by Dr. Haberer had an arm on which the first and

second brachials were missing. The first brachial present was the third, which was

not united to the fourth by the usual syzj-gy. It bore a pinnule on its inner side, the

following (fourth) brachial bore a pinnule on the outer side, and the succeeding pinnules

alternated regularly.

Localities.—Albatross station 4894; southwest of the Goto Islands; Ose Saki Light

bearing N. 41° E., 5 miles distant (hvt. 32°33'00" N., long. 128°32'10" E.); 174 meters;

green sand, broken shells and pebbles; August 9, 1906 (1, U.S.N.M., 36207).

Albatross station 4904; southwest of the Goto Islands; Ose Said Light bearing N.

27° E., 6 miles distant (lat. 32°31'20" N., long. 128° 32'40"E.); 195 meters; fine gray

sand and broken shells; August 10, 1906 (10, U.S.N.M., 35649).

Albatross station 4893; southwest of the Goto Islands; Ose Saki Light bearing N.

29° E., 5.5 miles distant (lat. 32°32'00" N., long. 128°32'50" E.); 174-194 meters;

temperature 13.28° C; gray sand, broken shells and pebbles; August 9, 1906

(5, U.S.N.M., 36121).

Albatross station 4903; southwest of the Goto Islands; Ose Saki Light bearing N.
22° E., 6 mUes distant (lat. 32°31'10" N., long. 128° 33'20" E.); 195-254 meters;

gray sand and broken shells; August 10, 1906 (17, U.S.N.M., 35650).

Albatross station 4901 ; southwest of the Goto Islands; Ose Saki Light bearing N.
9° E., 6.5 miles distant (lat. 32°30'10" N., long. 128°34'40" E.) ; 254 meters; temper-

ature 11.61° C; gray sand and broken shells; August 10, 1906 (1, U.S.N.M., 35652).

Albatross station 4902; southwest of the Goto Islands; Ose Saki Light bearing N.
10° E., 6 miles distant (lat. 32°30'50" N., long. 128°34'40" E.) ; 254 meters; temper-

ature 11.61° C; gray sand and broken shells; August 10, 1906 (7, U.S.N.M., 35653).

Dr. Sixten Bock's Expedition to Japan, 1914, station 11; Goto Islands, Kiu Shiu;

Pallas rock 5 miles S. by E.; 164 meters [Gislen, 1922].

Albatross station 4934; off Kagosbima Gulf; Sata Misaki Light bearing N. 77)^°

E., 7 miles distant (lat. 30°58'30" N., long. 130°32'00" E.) ; 188-278 meters; temper-

ature 13.33° C; rocky; August 16, 1906 (2, U.S.N.M., 35651).

Albatross station 4946; off Kagoshima Gulf; Oldko Jima bearing N. 31° E., 4 miles

distant (lat. 31°29'10" N., long. 130°34'30" E.); 71 meters; temperature 20.39° C.;

brown sand, broken shells and pebbles; August 20, 1906 (10, U.S.N.M., 35648, 35928).

Albatross station 4947; off Kagoshima Gulf; Okiko Juna bearing N. 17° E., 4.4

miles distant (lat. 31°28'20" N., long. 130°35'30" E.) ; 93 meters; brown sand, broken

shells and pebbles; August 20, 1906 [A. H. Clark, 1907] (3, U.S.N.M., 22640,35654).

Type locality.

Albatross station 4936; off Kagoshima Gulf; Sata Misaki Light bearing N. 21° E.,

5.7 miles distant Gat. 30°54'40" N., long. 130° 37'30" E.) ; 188 meters; bottom temper-

ature 15.89° C; stones; August 16, 1906.

Albatross station 3719; Sagami Bay; Ose Saki bearing S. 13° W., 1.5 miles distant;

128-164 meters; volcanic sand, shell and rock; May 11, 1900 (1, U.S.N.M., 35646).

Albatross station 3704; Sagami Bay; Seno Umi bearing S. 30° E., 1.1 miles distant;

172-274 meters; fine volcanic sand; May 7, 1900 (1, U.S.N.M., 35644).

Sagami Bay, between Ito and Hatsushima; about 150 meters; Doctor Ilaberer.
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Golden Hind; Sagami Bay (lat. 35°04' N., long. 138°41' E.); 201 meters; Alan
Owston, August 6, 1902 [A. H. Clark, 1908] (1, U.S.N.M., 35645).

Golden Hind; Sagami Bay Gat. 35°03' N., long. 138°47' E.); 155 meters; Alan
Owston, August 14, 1902 [A. H. Clark, 1908] (1, U.S.N.M., 35647).

Dr. Th. Mortensen's station 9; off liiu-Shiu, Japan; 162 meters [Gislen, 1927]

(2, CM.).
Geographical range.'—Southern Japan, from Iviu-Shiu eastward to Sagami Bay.

Bathymetrical range.—^From 71 to 254 (?278) meters; the average of 15 records is

186 meters.

Thermal range.—The 4 records show a range of from 11.01° C. to 20.39° C, with

an average of 14.65° C.

Remarks.—-This species was original]}- described in 1907 from a specimen dredged

by the Albatross at station 4947 in the preceding year.

In 1908 additional specimens were recorded from Sagami Bay where they had
been dredged by Mr. Alan Owston in his yacht Golden Hind in 1902, and an abnormal

one was described.

In 1922 Dr. Torsten Gisl6n recorded two specimens of this species from Dr. SLxten

Bock's station 11 under the name of Erythrometra rubra as he acknowledged in his later

work of 1927, when two further specimens were recorded from Dr. Mortensen's station 9

off Kiu-Shiu.

PEROMETRA PUSILLA (P. H. Carpenter)

Anledon, sp. P. H. Carpenter, Proc. Roy. Soc, vol. 28, 1879, p. 384.

Antedon pusilla P. H. Carpenter, Challenger Reports, Zoology, vol. 26, pt. 60, 1888, pp. 103, 131

(description; Challenger sta. 192), pi. 23, fig. 1.

—

Hamann, Bronn's Klassen und Ordnungen dea
Tier-Reichs, vol. 2, Abt. 3, 1907, p. 1578 Oisted).—A. H. Clark, Proc. U.S. Nat. Mus., vol. 33,

1907, p. 144 (comparison with Anledon minor); vol. 39, 1911, pp. 561, 562 (systematic position;

referable to Perometra and related to P. diomedeae); Crinoids of the Indian Ocean, 1912, p. 33
(of P. H. Carpenter, 1888= Perometra pusilla).

Nanometra pusilla A. H. Clark, Smithsonian Misc. Coll., vol. 50, pt. 3, 1907, p. 349 (listed).

Perometra pusilla A. H. Clark, Proc. U.S. Nat. Mus., vol. 39, 1911, p. 561 (does not possess P.
according to Bell; referable to Perometra), p. 562, footnote (personal examination shows that it

doe.s posssess P.); vol. 40, 1911, p. 43 (synarthrial tubercles compared with those of P. afra);

Crinoids of the Indian Ocean, 1912, p. 33 {= Antedon piisilla P. H. Carpenter, 1888), p. 233
(synonymy; locality; comparison with P. diomedeae); Smithsonian Misc. Coll., vol. 61, \o. 15,

1913, p. 58 (published reference to specimen in B. M.; Challenger sta. 192; comparison with
P. diomedeae) ; Unstalked crinoids of the Siboga-E\ped., 1918, p. 234 (references).

Diagnostic features.—-There are 10 arms in the unique holotype, which arc only

about 30 mm. long; the cirri are few in number (XVII in the type) and relatively short,

up to 6 mm. long with 28 segments, that is about a fifth as long as the arms; P, has
Cylindrical segments though the following pinnules have their outer segments expanded
and slightly spinous at the distal ends; P» is present.

Descrij)tion [modified by A.M.C.].—The centrodorsal is low hemispherical.

The cirri are XVII, the longest with about 28 segments and measuring about G

mm. in length; few of the segments are longer than broad and the distal have a slight

dorsal keel, rounded in lateral view.

The IBr, are short and oblong, with the center of the distal edge raised to meet
the proximal edge of the axillary and form a quite prominent tubercle. A similar, but
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smaller, tubercle occurs at the junction of the first two brachials. The elements of the

IBr series and the first two lirachials are straight-edged and sharply flattened laterally,

with the margins of the dorsal surface flattened.

The 10 arms were probably about 30 mm. long and are composed of smooth and

elongate obliquely quadrate segments. The length from the pro.ximal edge of the IBri

to the second syzj^gy is 5.5 mm. and the width of the first syzygy is 0.8 mm . The

distal intersyzygial interval is two to si.v, usually four, muscular articidations. The

arin^ taper more abruptly for the first 6 ram. of their length than they do distally.

The width at brachials 9+ 10 is already reduced to 0.6 mm.
Pi consists of about 11 much elongated, cyhndrical, segments and is considerably

longer and stouter than the following pinnules, which decrease in length to about P,

and then gradually increase. Pa is present on all the arms. P2 has 9 segments, of

which the outer ones are slightly expanded and spinous at their distal ends; it is 2.4

mm. long. P3 with 8 segments is only 1.8 mm. long; its segments are more conspicu-

ously flared and spinous distally. The two basal segments of the later pinnules are

expanded and trapezoidal, but the following segments are slender.

Locality.—Challenger station 192; near the Kei Islands (lat. 5°49'15" S., long.

132°14'15" E.); 256 meters; blue mud; September 26, 1874 [P. H. Carpenter, 1879,

1888; A. H. Clark, 1911, 1913] (1, B.M.).

Remarks.—The only knowm specimen of this species, which served as the basis

of Carpenter's description in 1888, is evidently young with the mature characters

not yet fully developed.

In revising the species of .iVntedonidae in 1907 I was unable to place this form with

any degree of certainty, and tentatively assigned it to the genus Nanometra.

Later, however, I became impressed with its similarity to the young of Perometra

diomedeae and, suspecting that Carpenter might have overlooked the absence of P^,

I wrote to Prof. Bell, asking him to investigate the point for me. He replied: "I have,

as you requested, made an examination of the type of Carpenter's Antedon pmilla,

and so far as I can sec, there is no pinnule on the third brachial." In 1911 I pubhshed

a note on this species, definitely assigning it to the genus Perometra. After this note

was wTitten, but before it was published, I visited the British Museum and examined

the type specimen when I found, much to my surprise, that Pa was present on all the

arms. This information I inserted in a footnote.

A study of the original specimen shows that this is a species of the genus Pero-

metra, but it differs from P. diomedeae in possessing Pa. [Note by A.M.C: However,

several specimens of diomedeae from off Kiu-.Shiu and from Sagami Bay, Japan, have

now been taken (see pp. 466-467) in which Pa is present.] The synarthrial tubercles

are also much more strongly developed than in P. diomedeae of equal size. The radials

have the characteristic features of the radials of P. diomedeae.

PEROMETRA ROBUSTA (A. H. Clark)

Figure 21

Caryometra robuaia A. H. Clark, John Murray Exped. 1933-34, Sci. Reports, vol. 4, No. 4, 1937,

p. 95 (description; Mahahiss station 157), pi. 1, fig. 4.

Diagnostic features.—The cirri are up to 20 mm. long when the arm length is 60

mm.; they arc rather stout basally, with 39-47 segments, the longer pro.ximal twice

as long as broad, the distal about twice as broad as long with a rounded dorsal spine;
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Figure 21.

—

Peromelra robusta (A. H. Clark),

holotype: a, Laterodorsal view of calyx;

b, distal half of cirrus; c. Pi, broken but

probably of about 13 segments.

there is a transition segment about the ninth; tlie division series and first two brachials

have well developed synarthrial tubercles and marked lateral flanges; P, is 6 mm.
long wdth about 12 elongate, distally flared and spinous, segments; P2 and P3 are pro-

gressively shorter; Pa is present.

Description.—The centrodorsal is conical with swollen sides and a flattened and

coarsely papillose dorsal pole, 2 mm. broad at the base and 1.5 mm. high. The cirrus

sockets are arranged in 15 ci'owded and somewhat indistinct columns of usually two

each, the sockets of one column alternating with those in the adjacent ones.

The cirri are about XXX, 39-47, up to 20 mm. long, rather stout and with the

distal portion capable of being tightly coiled. The first segments are broader than

long, the length increasing to the eighth to tenth (usually the ninth), which is a transi-

tion segment twice as long as broad. The segments following slowly decrease in length

so that the outermost are twice as broad as long, or nearly so. The distal dorsal

edge of the transition segment is slightly prominent. This feature gradually increases

in extent distally, on the last eighteen segments developing into a high thin median

dorsal process with a broadly rounded crest arising from nearly or quite the entire

dorsal surface of the segments. The opposing spine is long conical, arising fi'om most

or all of the dorsal surface of the penultimate segment, its lengtli equal to about half

the width of that segment; it is directed slightly distallj'. The terminal claw is about

as long as the penultimate segment and is slender and moderately curved. The cin-i

are dark in color with a dull surface as far as the middle or outer third of the transition

segment, bej^ond that point white with a liighly polished surface. •'''

The radials are short, between eigiit and ten times as broad as long, with a slightly

concave distal edge, and are closely united laterallj'. In dorsal view at riglit angles
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to the arm the IBri are somewhat over twice as broad as their lateral length. They

are very deeply incised by a proximal process from the axillaries so that in the median

line they are about as long as the radials. In profile the dorsal surface is seen to

extend directly outward at right angles to the axis of the arm. The IBra (ax-illaries)

are shield-shaped, about as long as broad, with an obtuse distal angle and pro.ximally

a long rounded swollen process dceplj- incising the IBri. Strongly developed synarthrial

tubercles are present, and there are pronounced lateral flanges on the ossicles of the

division series which are continued as far as the third brachials so that the neighboring

arm bases are almost in contact.

The 10 arms are 60 mm. long. The first brachials are twace as long exteriorly

as interiorly, about twice as broad as the exterior length, and form a large synarthrial

tubercle with the proximal process from the second brachials, which are roughly

shield-shaped, not greatly broader than long. The first syzygial pair (composed of

brachials 3+4) is about half again as broad as long, and is slightly longer interiorly

than exteriorly. The next four brachials are approximately oblong, nearly three

times as broad as long, after which the brachials become triangidar, about as long as

broad, and soon very obliquely wedge-shaped until distally they become about twice

as long as broad, and terminally still longer. Beyond the third syzygy the brachials

arc constricted centrally and have very finely serrate, though not produced, distal ends.

Syzygies occur between brachials 3+4, 9+ 10, and 14+15, and distally at intervals

of 3 muscidar articidations.

The length from the proximal edge of the IBr, to the second syzygy is 7.0 mm.;
the width of the first syzygy is about 1.2 mm.

P, is 6 mm. long with about 12 segments, of which the first is about as long as

broad and is slightly trapezoidal, the second is about half again as long as broad, and

those following are much elongated, becoming five or six times as long as broad distally;

the third and following segments have moderately flaring and coarsely spinous distal

ends. Pa is also 6 mm. long w\ih 11 or 12 segments. P2 is 5.7 mm. long with 11

segments and resembles P,. P3 is 5 mm. long with 11 segments and resembles the

preceding pinnules. P4 is 3.2 mm. long with 8 segments and resembles the earlier

pinnules.

The color in alcohol is l)right j^ellow with the cirri beyond the transition segment

white.

Notes [by A.M.C.].—Another specimen from the same station is similar in size to

the holotype. It has lost all the cirri except for one peripheral one, which has 39

segments and measures 16 mm. in length. The dorsal spines have the same crcsthke

form as in the type. The centrodorsal is revealed as flattened hemispherical, which is

also how I would describe that of the holotype. The cirrus sockets are crowded and
though some appear to be placed in columns, just as many seem to alternate. This

specimen also has large sjnnarthrial tubercles on the division series and first two
brachials as well as the lateral flanges extending to the third brachials.

Locality.—Mabahiss station 157; John Murray Expedition; Maldive Islands (lat.

4°43'48" N., long. 72°55'24" E. to lat. 4°44' N., long. 72°54'18" E.); 229 meters;

coral rock; April 6, 1934 [A. H. Clark, 1937] (2, B.M.).
Remarks [by A.M.C.].—Since the type and only specimens of both Adelometra

angustiradia and Caryometra robusia are in the British Musemn, I was able to compare
them. Mr. Clark had decided (MS.) that they are both congeneric with the West Indian

species of Caryometra. I presume this decision was made since his 1940 paper on
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comatulids from off Cuba, when he described several new species of Caryometra, and
was therefore reached, as far as the Indo-Pacific species were concerned, by comparison
of the published descriptions. These are somewhat misleading, particularly Carpenter's

description of angustiradia, in which the very distinct columnar arrangement of the

cirrus sockets \vith interradial spaces was not made clear. The crowded and rather

irregular arrangement of the sockets in robusta is so much at variance with this, as

well as the laterally expanded division series and lower brachials, that I think it

outweighs the similarity in the cirri themselves. On the other hand, the genus Perometra
and particularly P. afra (oddly enough another of the very few Macrophreates with
more than 10 arms like angustiradia) has many similarities to robusta, particularly the

possession of papillae on the apex of the centrodorsal, pinnules of very similar type,

cirri of comparable length, proportions, number and arrangement as well as laterally

flanged proximal ossicles with large synarthrial tubercles. Of the other two species of

Perometra, both of which do have only 10 arms, diomedeae usually lacks P^ and the

single known specimen of pusilla has only XV cirri. Both these species have the

outer segments of Pj lacking the spinous flared distal ends developed conspicuously

by robusta.

Genus ERYTHROMETBA A. H. Clark*

Anledon (part) A. H. Clark, Proc. U.S. Nat. Mus., vol. 33, 1907, p. 146.

Cyllomelra (part) A. H. Clark, Smithsonian Misc. Coll., vol. 50, part 3, 1907, p. 357.

Erythrometra A. H. Clark, Proc. Biol. Soc. Washington, vol. 21, 1908, p. 126 (diagnosis; type species

Aniedon ruber A. H. Clark, 1907), p. 134 (pinnulation), p. 136 (referred to Antedonidae) ; Proc.

U.S. Nat. Mus., vol. 34, 1908, p. 211 (referred to Antedonidae, restricted), p. 212 (occurs in

Japan), p. 316; Amer. Nat., vol. 42, No. 503, 1908, p. 725 (color); Proc. Biol. Soc. Washington,
vol. 22, 1909, p. 176 (referred to Perometrinae) ; Proc. U.S. Nat. Mus., vol. 40, 1911, p. 10 (repre-

sented in West Indies by Ilypalometra); Amer. Journ. Sci., ser. 4, vol. 32, 1911, p. 129 (charac-

teristic of Japanese fauna; significance); Crinoids of the Indian Ocean, 1912, p. 9 (does not occur
in area of maximum intensity of the East Indian fauna), p. 10 (confined to Japan), p. 17 (only

known from Japan), p. 26 (confined to southern Japan; 55-105 fms.), p. 61 (in key), p. 233
(original reference; type); Smithsonian Misc. Coll., vol. 65, No. 10, 1915, pp. 16 and following

(phylogenetical study); Journ. Washington .\cad. Sci., vol. 7, 1917, No. 5, p. 127 (referred to

Perometrin.ae) ; No. 16, p. 507 (in key; range); Unstalked crinoids of the Siboga-Exped., 1918,

p. 234 (in key; range), p. 235 (key to the included species).

—

Gisl£n, Nova Acta Reg. Soc. Sci.

Upsaliensis, ser. 4, vol. 5, No. 6, 1922, p. 140; Ark. Zool., vol. 19, No. 32, 1928, p. 12; Kungl.
Fysiogr. Sallsk. Ilandl., new ser., vol. 45, No. 11, 1934, p. 18.

Diagnosis.—The elements of the IBr series and lower brachials are never in close

lateral contact with and flattened against their neiglibors; the borders of these ossicles

are alwaj-s more or less tubercular; the interradial and interbrachial portions of the

perisome bear numerous prominent rounded calcareous nodules, which are not in lateral

contact; and P^ is usually absent. The 10 arms are up to 60 mm. long.

The most characteristic feature of the species of this genus is the occurrence of

numerous conspicuous interradial and interbrachial plates. The color in life seems

to be always red or orange.

Type species.—Antedon ruber A. H. Clark, 1907.

Geographical range.—From the Moluccas and Kei Islands north to southern Japan.

Bathymetrical range.—From 100 (?95) to 274 meters.

Thermal range.—From 11.11° C. to 15.89° C.

* See footnote on p. 457
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KEY TO THE SPECIES OF ERYTHROMETRA

[See note by A.M.C., p. 475]

o'. Cirri with 36-39 segments, 18 mm. long; arms 60 mm. long (Moluccas and Kei Is.; 239-245 meters).

australis (p. 474)

o». Cirri with 30 segments, 10-11 mm. long; arms 25-35 mm. long (southern Japan; 100 [7951-274

meters)...- --. --- - rubra (p. 475)

ERYTHROMETRA AUSTRALIS A. H. Clark

[See vol. 1, pt. 2, fig. 773, p. 362]

Erythrometra australis A. H. Clark, Unstalked crinoids of the Siboga-Exped., 1918, p. 235 (in key;

range; detailed description; Albatross sta. 5617).

Diagnostic features.—When the arms arc 60 mm. long, the cirri have 36-39 seg-

ments.

Description.—The centrodorsal is hemispherical, the small bare dorsal pole covered

with closely set rounded tubercles.

The cirri are about XXX, 36-39, 18 mm. long, decreasing to 4 mm. long, with

al)out 15 segments near the dorsal pole of the centrodorsal. In the long peripheral

cirri the first two segments are more than twice as broad as long, the third is slightly

broader than long, the fourth is from a third to a half again as long as broad, the fifth

and sixth are about twice as long as broad, and the follo^ving graduallj^ decrease in

length to the fourteenth, which is about as long as broad, and still further to the last

dozen or so, which are about twice as broad as long. The longer earlier segments are

rather strongly constricted centrally, with prominent ends. The distal dorsal border

of the proximal segments is prominent, and as the segments become shorter they grad-

ually develop a prominent median carination, the crest of which is convex in profile.

The radials extend slightly beyond the rim of the centrodorsal; their distal border

is abruptly everted, smooth or more or less tubercular. The IBri are approximately

oblong, between 3 and 4 times as broad as long, with the proxunal and distal edges

prominent!}^ everted and the lateral edges bearing from 4 to 6 long blunt tubercles.

The IBr2 (axillaries) are rhombic, not quite twice as broad as long, with the proximal

and distal edges everted and the lateral angles produced into a ventrolateral process,

or bearing 2 long blunt tubercles resembling those on the lateral borders of the IBri.

Usually the sides of adjacent IBri diverge at an angle of about 60°, and the lateral

angles of the axillaries nearly meet above the gap thus foimed.

The 10 arms arc about 60 mm. long. The first brachials are short, twice as long

exteriorly as interiorly, the median length approximately the same as the inner; the

inner edges are in apposition, and the outer bear a rather broad thin ventrolateral

process, and at the distal angle a tubercle. The proximal and the outer half of the distal

edges are thickened and everted. The second brachials arc irregularly quadrate, twice

as broad as long, with the proximal border slightly everted ; the proximal inner and outer

angles usually bear a tubercle. The first sj-zj-gial pair (composed of the third and fourth

brachials) is slightly longer interiorly than exteriorly, and half again as broad as the

median length. The next two brachials are roughly oblong, and those following become

triangular, about as long as broad, and after the basal third of the arm wedge-shaped

and elongate distallJ^ The distal edges of the brachials are rather prominent and finely

spinous; their dorsal surface is longitudinally striate.

Syzj-gies occur between brachials 3+4, 9+ 10, and 14+15, and distally at intervals

of 2 muscular articulations.
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The interradial portions of the perisome of the disk bear numerous calcareous con-

cretions subequal in size which are entirely and rather widely separated from each other,

and are elevated above the general surface in the shape of thick papillae.

Pi is relatively large and stout and recalls P2 in certain varieties of Oligometra

serripinna; it is 6 nmi. long and is composed of 12 segments, of which the first is about
as long as broad and the remainder are about half again as long as broad; the outer

distal borders of the segments are everted and finely spinous. P2 is 3 mm. long with

10 segments; it resembles Pi but is proportionately smaller and the outer segments have
a greater development of spines. P3 is 3 nmi. long with 10 segments, more slender than

P2, the component segments more elongate with more strongly everted and more
spinous distal ends. The foUowmg pinnules resemble P3, but slowlj^ increase in length.

The distal pinnules are 7 mm. long, very slender, with 19 segments, of which all but the

first two are greatly elongated with swollen articulations and overlapping and spinous

distal ends.

Pa is absent from 7 arms, and present on 3.

Color in life.-—Accordmg to a note by Mr. F. M. Chamberlain, the color in life is

pale orange and yellow.

[Note by A.M.C] A manuscript record written by Mr. Clark is of a small speci-

men taken by the Danish Expedition to the Kei Islands, with arms 25 mm. long and
with the longest cirri measuring 10 mm. in length with 28 segments. Since the known
specimens of E. rubra have the arms 25 to 35 mm. long and the cirri 10 mm. with up to

30 segments, the characters used in the key for distinguishing aiistralis and rubra are

obviouslj' of little use in dealing with specimens of comparable size. The differences

in proportions of the various ossicles are probably explicable by the different sizes of

the tj'pe specimens and it seems to me most likely that the Japanese and East Indian

specimens will prove to be conspecific when more material has been taken.

Locality.-—Albatross station 5617; Moluccas; Dodinga Baj-, Gilolo Island; Ternate

Island (S.E.) bearing S. 45° W., 7 miles distant (lat. 0°49'30" N., long. 127°25'30" E.);

239 meters; November 27, 1909 [A. H. Clark, 1918] (1, U.S.N.M., 36050).

Danish Expedition to the Kei Islands, sta 41; 245 meters; April 25, 1922 (1, CM.).
Geographical distribution.—Recorded only from the Moluccas and Kei Islands.

Bathymetrical range.—Recorded from 239 and 245 meters.

ERYTHROMETRA RUBRA (A. H. Clark)'

FiGDRE 22

(See also vol. 1, pt. 1, figs. 288 (p. 262), 504 (p. 371); pt. 2, figs. 87, 88 (p. 53), 666, 667 (p. 329), 753

(p. 349)1

Anledon ruber A. II. Cl.\rk, Proc. U.S. Nat. Mus., vol. 33, 1907, p. 146 (description; .Albatross sta.

4894).

Cyllomelra ruber A. II. Cl.\rk, Smithsonian Misc. Coll., vol. 50, pt. 3, 1907, p. 357 (listed).

Erylhrometra ruber A. H. Cl.\rk, Proc. Piol. Soc. Washington, vol. 21, 1908, p. 127 (listed); Proc.

U.S. Nat. Mus., vol. 34, 1908, p. 316 (Sagarai Bay); Vid. Medd. Nat. Foren. K0bonhavn, 1909,

p. 190 (south of the Goto Is., 105 fins.; description of a specimen); Crinoids of the Indian Ocean,

1912, p. 233 (synonymy; southern Japan, 55-105 fras.); Proc. Biol. Soc. Washington, vol. 26,

1913, p. 179 (range in eastern Asia); Journ. Washington Acad. Sci., vol. 5, No. 6, 1915, p. 215
(southern Japanese species; range and itssignificance) ; UnstiUked crinoids of the Siboga-Exped., 1918,

Utinomi and Kogo (see .Addenda for 1965) have good figures of a Japanese specimen, including

a cirrus with 29 segments.

556-622—67 32
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bmm
Figure 22.

—

Erylhrometra rubra (A. H.

Clark), U.S.N.M., 35642, Albatross station

3755: a, Postradial series; b. Pi.

p. 235 (in key; range), p. 236 (references).

—

Gisl^n, Nova Acta Reg. Soc. Sci. Upsaliensis, ser. 4,

vol. 5, No. 6, 1922, pp. 141, 142; figs. 150-152, p. 146.

Erythrometra rubra Gisl^n, Nova Acta Reg. Soc. Sci. Upsaliensis, ser. 4, vol. 5, No. 6, 1922, p. 140

(Bock sta. 11; Sp. 2, but not Sp. 1 and 3, which are young Perometra diomedeae); Vid. Medd.

Nat. Foren. K0benhavn, vol. 83, 1927, p. 3 (sta. 9; 162 meters), footnote 1 (of Gisl^n, 1922, in

part= Peromdro diomedeae), p. 48 (sta. 9; notes), p. 68 (listed); fig. 60, p. 44.

Diagnostic Jeatures.—The arms are not knowTi to exceed 35 mm. in length, and

the curi have up to 30 segments.

Description.-—The centrodorsal is small, sub-conical to almost hemispherical,

almost entirely covered with \\ell-defined cirrus sockets, of which about the periphery

there are 3 beneath each radial. The apex bears some low papillae.

The ciiTi are XX-XXXII, 28-30, 10 mm. long, the apical cirri being much shorter

with about half the nimiber of segments. In the peripherid cirri the first segment is

short, the second is about as long as broad, the third and fourth, which are the longest,

are about twico as long as broad, and the fo^o^^^ng slowly diminish in length, becoming

about as long as broad after the eleventh or twelfth. After the fourth or fifth the distal

border on the dorsal side begins to rise somewhat, this elevation progressively occupj-

ing more and more of the dorsal surface of the segment, and after the fifteenth or

sixteentli, occup^-ing the entire dorsal surface and appearing regidarly convex in profile

so that the dorsal profile of the distal half of the cirri appears to be deeply lobed. These

elevations are broad transversely, occupA-ing the entire dorsal surface of the segments.

The opposing spine is prominent, terminally situated, in length about equal to the

width of the penultimate segment. The terminal claw is rather longer than the penul-

timate segment, and it is rather strongly curved.

The interradial perisomic areas carry several columns of rather small rounded
plates, and there is a single column of 4 or 5 similar plates between the 2 arms of each

pair.

The radials are prominent, projecting almost horizontally bej-ond the rim of the

centrodorsal. The IBr, are short, about two and a half times as broad as long, ^^^th
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the distal border moderately concave, and the lateral borders straight with a much
broadened single tubercle, or sometimes 2 or 3 tubercles, at the anterolateral angles.

The IBrj (axillaries) are rbombic, broader than long, with a rounded posterior process

incising the IBri; tne lateral edges are somewhat produced into a rounded flange-like

process, these processes on adjacent IBrj being almost or quite in apposition.

The 10 arms are from 25 to 35 mm. long. The first bracluals are wedge-shaped,

nearly twice as long outwardly as inwardly, interiorly imited for most of their length.

The second bracliials are larger and irregiJarly quadrate. The first sj'zygial pair

(composed of brachiids 3-f 4) is about as long as broad, with the sides somewhat con-

cave. The fifth and si.xth brachials are oblong, not quite twice as broad as long, and

those following are wedge-shaped, about as long as broad, gradually becoming more

elongate distally, the terminal brachials being twice as long as broad or even longer

with almost parallel ends and swollen articulations.

Syzygies occur between bracliials 3-|-4, 9+ 10, and 14+15 (the last 2 somewhat

irregular) and distally at intervals of 2 muscular articulations. The arm width at the

first sj'zyg3' is 0.8 mm. and the length from the proximal edge of the IBri to the second

syzygy is 6.5 mm. in the specimen from Albatross station 3755, Sagami Bay.

P, is 4 mm. long, moderately stout and evenly tapering, composed of 12 segments,

of which the first is about as long as broad and the remainder about t\\ice as long as

broad, the terminal rather longer; from the third onward the segments have the distal

ends everted, somewhat overlapping, and armed with small spines, this feature be-

coming progressively more pronounced distally. P^ is absent. P2 is similar to Pi but

shorter and rather less stout, with the component segments proportionately slightly less

elongate. P3 to Pio are similar, but the first two segments are about as long as broad

and there is a long gonad on the tliird to sixth segments. The following pinnules grad-

ually increase to 6 mm. in length with about 12 segments, of which the first is short, the

second is trapezoidal and about as long as its basal width, and the remainder are much
elongated with swollen articulations.

Notes.—The specimen secured by Captain Suensson had the arms 25 mm. and

the cirri 5 mm. in length.

In the specimen recorded by Dr. Torsten Gislen in 1922 the cirri were XXXII,
the peripheral 7 mm. long with 25-28 segments, and the apical 2.5 mm. long with 15-16

segments. The IBr, had 3 small tubercles on either side. Pi was 3.5 mm. long with

9 segments of which the distal had slighth* produced and slightly spinous distal ends.

P2 was 2.5 mm. long with 8 segments, similar to Pi. P3 was about as long as Pj, and

was composed of 9 segments. P^ was absent. The disk bore large calcareous granules,

and there were also interbrachial granules. The color was salmon red, the cirri white.

In 1927 Dr. Gislen described another specimen which had about XXV cirri witli

20-27 segments and measuring 6-8 mm. in length. The IBri was half as long as wide,

the IBr2 (axillary') two thirds as long as wide. There was hardly any synarthrial

thickening. The syzygial interval was 3 muscular articulations. Pi with 8 segments

was 2.5 mm. long; Pj with 8 segments was 2.2 mm. long; P3 also with 8 segments was

2.3 mm. long and bore a gonad. P^ with 7 segments was 1.5 mm. long. The distal

segments had spiny crowns distally. The disk diameter was 2.5 mm. and there were

coarse interradial calcareous granules. The arm bases were well separated laterally.

Localities.—Albatross station 4894; southwest of the Goto Islands; Ose Saki Liglit

bearing N. 41° E., 5 miles distant (lat. 32°33'00" N., long. 128°32'10" E.); 173 meters;
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grocn sand, broken shells and pebbles; August 9, 1906 [A. II. Clark, 1907] (4, U.S.N.M.,

22643, 36143, 3628S). Type loenlitj^

Albatross station 4895; southwest of the Goto Islands; Ose Saki Light bearing

N. 42° E., 4.7 miles distant Gat. 32°33'00" N., long. 128°32'10" E.); 173 meters;

green sand, broken shells and pebbles; August 9, 1906 (2, U.S.N.M., 35641).

South of the Goto Islands (lat 32°02' N., long. 128°45' E.); 192 meters; Captain

Suensson, May 12, 1898 [A. II. Clark, 1909] (1, CM.).
Near the Goto Islands (lat. 32°20' N., long. 128°15' E.); 201 meters; temperature

11.11° C. (1, CM.).
Eighty mUes west of Nagasaki (lat. 32°15' N., long. 128°20' E.); 274 meters;

temperature 12.78° C (1, CM.).
Dr. Sixten Bock's Expedition to Japan, 1914, station 11; Goto Islands, Kiu Shiu;

Pallas Rock 5 miles S. by E.; 164 meters [Gislen, 1922].

Albatross station 4935; Eastern Sea, off Kagoshima Gulf; Sata Misaki Light

bearing N. 58° E., 4.5 miles distant (lat. 30°57'20" N., long. 130°35'10" E.) ; 188

meters; temperature 15.89° C; stones; August 16, 1906 (1, U.S.N.M., 35643).

Albatross station 3755; Sagami Ba}', Japan; Suno Saki bearing S. 63° E., 3.6 miles

distant; 95-141 meters; gray sand and coral; May 19, 1900 (1, U.S.N.M., 35642).

Golden Hind; Sagami Bay (lat. 34°59' N., long. 139°34' E.); 100 meters; Alan

Owston, April 23, 1902 [A. H. Clark, 1908] (1, U.S.N.M., 35640).

Dr. Th. Mortensen's station 9; off Kiu-Shiu, Japan; 162 meters [Gislen, 1927] (1,

CM.).
Geographical range.—Southern Japan, from Kiu-Shiu to Sagami Bay.

Bathymetrical range.—From 100 (?95) to 274 meters; the average of 10 records

is 169 meters.

Thermal range.—Yrom 11.11° C. to 15.89° C; the average of 3 records is 13.26° C.

Remarks.—This species was originally described in 1907 from specimens taken by

the Albatross in the vicinity of the Goto Islands in the preceding year. In 1908 it was

recorded from the dredgings of Mr. Alan Owston 's j^acht, the Golden Hind, in Sagami

Bay. In 1909 it was again recorded, this time from the investigations of Captain

Suensson in the vicinity of the Goto Islands.

In 1922 Dr. Torsten Gislen recorded 3 specimens from near the Goto Islands where

they had been dredged by Dr. Sixten Bock in 1914. Of these 3 specimens, as he was
so good as to write me, oaly the second really belongs to this species, the other 2 being

young examples of Perometra diomedeae.

In 1927 Dr. Gisl6n recorded a fm-ther specimen from Dr. Th. Mortensen's

collections off Kiu-Shiu in 102 meters.

Genus NANOMETRA A. H. Clark

Antedon (part) A. H. Clark, Proc. U.S. Nat. Mus., vol. 33, 1907, p. 148.

Nanomelra A. H. Clark, Smithsonian Misc. Coll., vol. 50, pt. 3, 1907, p. 348 (diagnosis; type species

Antedon minor A. H. Clark, 1907); Rull. Mus. Comp. Zool., vol. 51, No. 8, 1908, p. 246 (same);

Proc. Riol. Soc. Washington, vol. 21, 1908, p. 136 (referred to Antedonidae) ; Proc. U.S. Nat.
Mus., vol. 34, 1908, p. 211 (referred to Antedonidae, restricted), pp. 212, 318 (occurs in Japan);
Amer. Nat., vol. 42, No. 500, 1908, p. 541 (only known from the Indo-Paoific region), No. 503,

p. 724 (color); Geogr. Journ., vol. 32, No. 0, 1908, p. 002 (characteristic of Indo-Pacific region);

Vid. Medd. Nat. Foren. K0benhavn, 1909, p. 193 (probably occurs at Singapore, though not yet
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discovered there); Amer. Journ. Sci., scr. 4, vol. 32, 1911, p. 129 (characteristic of the Japanese
fauna; significance) ; Crinoids of the Indian Ocean, 1912, p. 17 (only known from southern Japan),

p. 62 (in key), p. 241 (original reference; type); Journ. Washington Acad. Sci., vol. 7, 1917,

No. 5, p. 127 (referred to Perometrinac) ; Xo. 16, p. 507 (in key; range); Unstalkcd crinoids of
the Siboga-F.xped., 1918, p. 234 (in key; range), p. 236 (key to the included species).—H. L. Cl.\rk,
Echinoderm fauna of Australia, 1946, p. 60 (in key), p. 61 (type species; mainly East Indian
genus).

Diagnosis.—A genus of Peroinctrinae in which P, and Pj are always present; the

elements of the IBr series and the first 2 brachials may bo laterally just in contact with
their neighbors, but their sides are never sharplj^ flattened; their lateral borders always
bear tubercles, one or many to each ossicle, and their distal and pro.ximal borders are

usually prominently everted and tubercular; prominent sjmarthrial tubercles are not
developed; and the interradial and interbrachial portions of the perisome are without
calcareous nodules.

Type species.—Antedon minor A. H. Clark, 1907, preoccupied; a synonym of A.
bowersi A. H. Clark, 1907.

Geographical range.—From southern Japan, the East Indies, and southeast

Australia.

Batkymetrical range.—From 122 to 1040 meters.

Thermal range—From 9.67° C. to 13.33° C.

KEY TO THE SPECIES OF NANOMETRA

o'. Segments of the proximal pinnules smooth, slightly tapering.

b'. Centrodorsal broadly truncated with a wide, nearly flat dorsal pole; cirri about LXX; Pj with
14-20 segments (Kei Islands, northern Celebes and the Moluccas; 204-1040 meters).

clymene (p. 479)
6'. Centrodorsal conical, the dorsal pole small; cirri up to L; P, with about 10 segments (southern

Japan; 254-349 meters) bowersi (p. 483)

o'. Segments of the proximal pinnules with conspicuously spinous distal ends (Tasmania and Bass
Strait; 122-174 meters) johnstoni (p. 485)

NANOMETRA CLYMENE A. H. Clark

Figure 23

Nanomelra clymene A. H. Clark, Notes Leyden Mus., vol. 34, 1912, p. 143 (description; Siboga sta.

253); Unstalked crinoids of the Siboga-Exped., 1918, p. ix (relationship with A^. bowersi), p. 237
(in key; range; detailed description; stas. 173, 251, 253, 254), p. 274 (listed), pi. 26, fig. 84.

Diagnostic features.—The centrodorsal is broadly truncated with a wide, more or

less flat, dorsal pole; the cirri are about LXX when the arms are 70-120 mm. long;

Pi has 14 to 20 segments which are smooth and slightly tapering.

Description.—The centrodorsal is truncated conical, 3.3 mm. in diameter at the

base and 2.6 mm. in vertical height; the bare almost flat dorsal pole is 2.0 mm. in

diameter. The cirrus sockets are arranged in 4 or 5 closely crowded regularly alter-

nating rows, or 4 closely crowded alternating columns in each radial area.

The cirri are about LXX, 43-47, from 25 to 30 mm. long, moderately slender.

The first segment is very short, the second is about twice as broad as long or even some-
what broader, the third is nearly as long as broad, the fourth is about a third again

as long as broad, the sLxth to eleventh or twelfth are about twice as long as broad;

the following segments gradually decrease in length so that the last 10 or 11 before the
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mm

FiGURK 23.

—

Nanometra clymene A. H.

Clark: a, Paratype, Siboga station 251;

b, holotype, part of arm with Pj to Pj.

ponultiinatc are twice as broad as long. On the fourth and following segments the distal

dorsal edge projects slightly, this on the short outer segments becoming a prominent

median carination with a convex profile occupying the entire dorsal surface of the

segments.

The ends of the basal raj's are visible as rather prominent rounded triangular areas

in the angles of the calyx.

The radials are rather prominent, and are nearly as long in the median Hne as

laterally. The plane of their middorsal line makes an angle of almost 90° with the

dorsoventral axis. The IBr, are 4 times as broad as long in the median line; the lateral

edges are from a third to a half again as long as the median length, strongly convergent,

continuing in the same direction as the lateral portion of the distal border of the radials

on either side; the median third of the proximal border is slightty convex; the distal

border is deeply incised by a posterior rounded projection from the axillary; the distal

half of the lateral borders is produced in the form of a prominent tubercular process.

The IBr2 (axillaries) are about as broad as long, with the anterior angle slightly

produced and the anterior sides making approximately a right angle with each other;

a strong rounded posterior process extends to about the same distance below the line

passing through the two lateral angles that the anterior angle reaches above it; just

below the lateral angles there is a prominent tubercular process; the distal edges, like

the lateral portions of the distal edge of the IBrj, are bordered with exceedingly fine

spines. The synarthrial tubercles, though broadly rounded, are rather prominent.

The 10 arms are 120 mm. long. The fii'st brachials are short, three times as long

exteriorly as interiorly, slightly longer in the median line than interiorly; the interior

borders are in apposition; the outer borders are slightly concave; the distal inner

corners bear a rudunentary tubercle similar to that on the outer part of the lateral

borders of the IBr,. These tubercles on the IBr,, with the adjacent tubercles under the

lateral angles of the axillaries, almost close what otherwise would be a large rhombic
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water pore. The second brachials are much larger than the first, in direct dorsal view

almost equilateral triangles; the outer border is slightly concave, and the distal edge is

slightly spinous. The first syzygial pair (composed of brachials 3+4) is sUghtly

longer interiorly than exteriorly, about twice as broad as long in the median line,

the sides slightly concave, the distal edge very finely spinous. Tlie following brachials

rapidly become obliquely wedge-shaped, after the second syzygy triangular and as long

as broad with very finely spinous edges, and later obliquely wedge-shaped again. The
brachials have projecting and overlapping finely spinous distal edges, and their dorsal

surface is marked with fine parallel longitudinal ridges.

Syzygies occur between brachials 3+4, 9+ 10, and 14+15, and distally at intervals

of 4 (more rarely 3) muscular articulations. The width at the first syzygy is 1.9 mm.
and the length from the IBri to the second syzygy is 11.5 mm.

Pi is from 12 to 13 mm. long and is composed of 19 or 20 segments, of which the

first is slightly longer than broad, the second is about half again as long as broad, the

third is about twice as long as the proximal breadth, and the fourtli and following are

about two and a half times as long as broad. Pi is the longest pinnule on the arm,

though it is ojily slightly longer than the distal pinnules; it is smooth with long segments,

rather stiff and moderately stout, tapering moderately in the proximal third, more
gradually from that point onward. In its general appearance, especially in the very

close union of its component segments, it recalls Pi in the larger species of Psathyrometra.

P2 is from 10.0 to 10.5 mm. in length with 17 segments, sunilar to Pi but tapering

rather more evenly. P3 is 8 mm. long ^\-ith 13 or 14 segments, similar to Pi and P2,

but ^^'ith the segments moi'e enlarged distally, and proportionately smaller. P4 is

5.5 mm. long with 12 or 13 segments, similar to P3 but %vith the distal segments slightly

more elongated. P5 is 5.5 mm. long, resembling the preceding pLnnule but more
slender, with 12 or 13 segments, of which the distal are more elongated. P, is 7 mm.
long with 15 segments, longer, less slender, and less stiff than those preceding. The
distal pinnules are exceedinglj- slender, from 11 to 12 mm. long, with 23 segments, of

which the first tMO are usually enlarged and the following are moderately elongate with

swollen articulations and finelj- spinous ends.

Notes.—In a specimen from station 59 of the Danish Expedition to the Kei Islands,

the centrodoi-sal is large, a rather broadly trujicated cone witli swollen sides 4.5 mm.
in basal diameter and 3.5 mm. high, viewed radially. The dorsal pole, which is about

2 mm. in diameter, is rather deeply concave. The sides are completely covered with

closely set cirrus sockets.

The cirri are LXX, 39-^7.

The radials are visible as a nan-ow band beyond the rim of the centrodorsal.

Their distal border forms a very broadly obtuse angle with a round apex in the median
line, and is somewhat produced.

The IBri have strongly convergent sides and are deeph' incised in the median

line. The lateral portions bear a small group of short, blunt, stumplike spines, and

tbe median line is rather strongly elevated and broadly rounded.

The IBr2 (axillaries) are rhombic, about as long as broad, with a strong rounded

posterior process deeply incising the IBri, and a sharp and acute distal angle. The
outer portion of the pro.ximal border, ^Wthin the sharp lateral angle, bears an abrupt

flangelike extension or a row of tubercles.

The arms are about 70 mm. long.
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Pi is 10 mm. long with 14 to 15 segments. The fost segment is slightly longer

thiin broad at the base with very slightly divergent sides; the second segment is half

again as long as broad at the base and more than twice as long as broad at the distal

end; the sides are rather strongly convergent in the proximal half, becoming parallel

in the distal half. From the distal end of the second segment the pinnule tapere

slowly and gradually to the tip, which is moderately slender, but not flagellate. The

third segment is twice as long as broad and tlie sixth and following are from two and

a half to three times as long as broad.

l\ is 8 mm. long with 12 segments, resembling Pi but slightly less stout basally.

P3 is 6.5 mm. long with 12 segments, resembhng P2 and scarcely or not at all less

stout basally than Pj but becoming more slender in the distal portion.

P4 is 5 mm. long with 11 to 12 segments, less stout basally than P3 and becoming

very slender in the distal half. The distal ends of the segments are slightly produced

and finely spinous, this feature becoming conspicuous in the outer half.

[Note by A.M.C] The paratjT^e from Siboga station 251 also has a development

of stumplike spines on the prox-imal ossicles but, besides those on the lateral parts of

the IBr,, there is a row of about six along the edge of each radial (see fig. 23,a). The

centrodorsal is 3.0 mm. in diameter and 2.6 mm. high in tins specimen and the arm

width at the first sj'zygy is 1.3 mm.
Localities.—Albatross station 5629; west of Halmahera (Gilolo), Moluccas; south

of Paliente Strait, Doworra Island (S.) bearing S. 62° W., 6 miles distant (lat. 0°50'00"

S., long. 128°12'00" E.); 375 meters; coral sand; December 2, 1909 (1, U.S.N.M.,

36020).

Albatross station 5630; west of Halmahera; Doworra Island (N.) bearing N. 3°

W., 4.5 miles distant (lat. 0°56'30" S., long. 128°05'00" E.); 1040 metei-s; coral sand

and mud; December 2, 1909 (1, U.S.N.M., 36021).

Siboga station 173; between Ceram and northwestern New Guinea (lat. 3°27'00"

S., long. 131°00'30" E.); 567 meters; fine yellow gray mud; August 28, 1899 (1,

Amsterdam Mus.).

Siboga station 251; west of the Kci Islands (lat. 5°28'24" S., long. 132°00'12"

E.); 204 meters; hard coral sand, December 8, 1899 (4, U.S.N.M., E.394; Amsterdam

Mus.).

Siboga station 254 ; southwest of the Kei Islands (lat. 5°40'00" S., long. 132°26'00"

E.); 310 meters; fine gray mud; December 10, 1899 (1, Amsterdam Mus.).

Siboga station 253; southwest of the Kei Islands (lat. 5°48'12" S., long. 132°13'00"

E.); 304 meters; gray claj-, hard and crumbly; December 10, 1899 (1, Amsterdam Mus.).

T}-pe locality.

Menado Bay, northern tip of Celebes Gat. 1°31' N., long. 124°47' E.) ; 457 meters;

Captain Christiansen, Great Northern Telegraph Co.; March 12, 1913 (2, CM.)
Danish Expedition to the Kci Islands, station 58; 290 meters; May 12. 1922 (1,

CM.)
Danish Expedition to the Kei Islands, station 59; 385 meters; May 12, 1922 (1,

CM.)
Geographical range.—From the Kei Islands to Halmahera (Gilolo) and the northern

part of Celebes.

Bathymetrical range.—From 204 to 1040 meters.

Remarks.—This species is known from the seven specimens dredged by the Siboga
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in 1899 and described in 1912 and 1918, besides unpublished records of two others

taken in the same region bj' the Albatross in 1909, two in the Copenhagen Museum
from the northern end of Celebes and two more from the Kei Islands expedition.

NANOMExnA BOWERSI (A. H. CUrk)

[See vol. 1, pt. 1, figs. 310 (p. 269), 390 (p. 307); pt. 2, figs. 106-107 (p. 67)]

Antedon minor A. H. Clark, Proc. U.S. Xat. Mus., vol. 33, 1907, p. 144 (description; Albatross sta.

4905) [preoccupied by a fossil species].

Antedon bowersi A. H. Clark, Proc. U.S. Nat. Mus., vol. 33, 1907, p. 148 (description; Albatros8

sta. 4934).

Antedon orientalis A. H. Clark, Smithsonian Misc. Coll., vol. 50, pt. 3, 1907, p. 341 (description;

Albatross sta. 4933), p. 353 (listed).

Nanomelra minckerli A. H. Clark, Smithsonian Misc. Coll., vol. 50, pt. 3, 1907, p. 349 (new name
for Antedon minor A. H. Clark, 1907, preoccupied).

Nanomelra bowersi A. H. Clark, Proc. U.S. Nat. Mus., vol. 34, 1908, p. 318 (Japan; considered as
including minor [minckerti] and orientalis) ; Crinoids of the Indian Ocean, 1912, p. 241 (synonymy;
includes minor, bowersi, orientalis and minckerti; southern Japan, 103-191 fms.); Journ. Wash-
ington Acad. Sci., vol. 5, 1915, No. 6, p, 215 (southern Japanese species; range and its significance);

Unstalked crinoids of the Siboga-Exped., 1918, p. ix (relationship with N. clymene), p. 237 (in

key; range), p. 239 (synonymy); Smithsonian Misc. Coll., vol. 72, No. 7, 1921, pi. 1, fig. 10

(proximal portion).

Diagnostic features.—The centrodorsal is conical with a small dorsal pole; the cirri

are not very numerous, XXX-L, with 30-45 (usuallj* 35-40) segments, when the arms
are from 40 to 50 mm. long; Pi has 8 to 10 smooth, cylindrical segments; the distal

borders of the radials and the borders of the elements of the division series are promi-

nently everted and finelj' tubercular or spinous.

Description.-—The centrodorsal is conical, low to (usually) more or less elongated,

and is almost completely covered with cirrus sockets of which about the periphery

there are 3 beneath each radial.

The cirri are XXX-L, 30-45, from 13 to 15 mm. long; the cirri immediately about
the very small doreal pole are from 3 to 4 mm. long with 12 to 15 segments. In the

long peripheral ciiTi the first segment is short, the second is about as long as broad, the

third is about half again as long as broad, and the fourth to ninth or tenth are about twice

as long as the greatest (terminal) width ; after the tenth the segments gi-adually decrease

in length, the twenty-first being about as long as broad and the last 10 to IG broader

than long. The elongated proximal and middle segments have expanded articulations,

this gradually giving way to a somewhat trapezoidal shape, the segments increasing

in width from the proximal to the distal end and bearing a slight projection doreally

on the distal end which soon develops into a low spine arising from the entire doi"sal

surface of the segment. The opposhig spine is terminal in position, arising from the

entire dorsal surface of the pemiltimate segment, stout, and not quite so long as the

width of the segment. The teimuial claw is stout, strongly cm-ved, and about as long

as the penultimate segment. The apical cirri are very slender and abiiost filiform with

elongated segments and much swollen articulations; there are no doreal spines, but the

opposing spine is well developed.

The radials are rather prominent and ratlicr strongly concave distally, smooth,

or furnished with two, three or four large blunt teeth along their distal borders. The
IBi'i are about three times as broad as long, rising in the middle of the distal border
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to form a rounded tubercle with the IBr2; their edges are more or less fringed with

coarse, short, blunt spines which are, however, sometimes almost entirely lacking;

these are usually most prominent in the interradial angles. The IBr2 (axillaries) are

triangular, about half again as broad as long, with the median part of the posterior

border rising into a low rounded tubercle with the IBr,; the borders all around are

everted and somewhat prominent. Typically the elements of the IBr scries are in close

apposition and more or less flattened against each other laterally, but this feature is

not verj' evident in young individuals.

The 10 arms are from 45 to 50 mm. long. The first brachials are wedge-shaped,

about twice as long exteriorly as interiorly, concave distally where they are incised by

a posterior projection from the second brachials, which are irregularly quadrate. The

fii-st syzygial pair (composed of brachials 3+4) is rather broader than long. The fifth

brachial is very slightly wedge-shaped, those following rapidly becoming more so,

and after the eleventh being very obhquely quadi'ate, almost triangular, rather longer

tlian wide. DistaUy the length of the brachials increases, the terminal being almost

oblong and much elongated.

Syzygics occur between brachials 3+4, 9+ 10 to 14+ 15 (usually nearer the

former) and distally at intervals of from 4 to 6 (usually 5) muscular articulations.

Pi is the longest pinnule, and is somewhat stouter than those following. It is

about 4 mm. long and is composed of 8 to 10 segments of which the first is about as

long as broad, the second is about half again as long as broad, and those following become

progressively elongated. The pinnule tapers evenly from the base to the tip. P2

is about 2 mm. long, with 6 or 7 segments, of which the first is about as long as broad,

the second is rather longer than broad, and the remainder are elongated. The first

two segments are slightly broader than the others. P3 is similar, but slightly shorter.

The following pinnules increase in length, and the articulations become rather prominent.

The distal pinnules are about 5 mm. long, with about 12 segments, of which the first

is not so long as broad, the second is rather longer than broad and somewhat trapezoidal,

the tliird is between two and three times as long as broad, and the remainder gradually

become more elongated ; the first two segments are slightly broadened, and the articula-

tions between those from the third onward are somewhat swoUen.

Localities.—Albatross station 4900; southwest of the Goto Islands; Ose Saki

Light bearing N. 10° E., 8 miles distant Qat. 32°28'50" N., long. 128°34'40" E.); 254

meters; temperature 11.61° C; gray sand and broken shells; August 10, 1906 (1,

U.S.N.M., 35880).

Albatross station 4933; Eastern Sea, off Kagoshima Gulf; Sata Misaki Light

bearing N. 84° E., 8.5 miles distant (lat. 30°59'00" N., long. 130°29'50" E.); 278

meters; temperature 13.33° C; rocky bottom; August 16, 1906 [A. H. Clark, 1907]

(1, U.S.N.M., 22663).

Albatross station 4934; Eastern Sea, off Kagoshima Gulf; Sata Misaki Light

bearing N. 77)^° E., 7 miles distant Gat. 30°58'30" N., long. 130°32'00" E.); 188-278

meters; rocky bottom; August 16, 1906 [A. H. Clark, 1907] (1, U.S.N.M., 22641).

TjTJe locality.

Albatross station 4965; near Kobe, Japan; Hiro Misaki Light bearing N. 20° W.,

18.5 miles distant Gat. 33°35'20" N., long. 135°10'50" E.); 349 meters; temperature

9.67° C; dark green-gray sand and shells; August 28, 1906 [A. H. Clark, 1907] (3+,

U.S.N.M., 22638, 36034, 36191).
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Geographical range.—Southwestern Japan, from the Goto Islands to the vicinity

of Kobe.

Bathymetrical range.—From 254 (?188) to 349 meters; the average of 4 records is

269 meters.

Thermal range.—Fvom 9.67° C. to 13.33° C; the average of 3 records is 11.53° C.

Remarks.—This species was described under no less than 3 different names in

1907, and in addition had a fourth bestowed upon it to replace the first, which was

found to be preoccupied. In 1908 the identity of all these supposed species was

discovered, and in a list of the crinoids of Japan the name bowersi was used as including

minor, orientalis and minckerti, although that fact was not specifically stated.

NANOMETRA JOHNSTONI John

Nanomelra johnsloni John, Rep. B.A.N.Z. Antarctic Res. Exped. 1929-31, ser. B, vol. 4, pt. 6, 1939,

pp. 193-196 (stas. 113 and 115; description; range of the genus); fig. 1, p. 193.—H. L. Clare,

Echinoderm fauna of Australia, 1946, p. 61 (notes).

Diagnosticfeatures.—The centrodorsal is rounded conical with a domed dorsal pole;

the cirri are XX-XL, with up to 35 segments; P, has 10 to 12 segments, which are

markedly spinous at their distal ends; the distal borders of the radials and of the IBr

series are everted and more or less tubercular or spinous.

Description.—The centrodorsal is large. Its length is nearly equal to its basal

diameter. The sides of the proximal two-thirds, which bear the cirrus sockets, are

rounded; the distal third, formed of the dorsal pole, is like a separate smaller dome
superimposed on the truncated apex of the centrodorsal itself; it is closely beset wnth

tubercles and very rough. The ventral edge of the centrodorsal is produced into low

interradial corners. The cirrus sockets are arranged in closelj'' placed, slightly irreg-

ular columns, three columns to each radius; two, or more usually, three sockets to

each cohmm; the sockets of adjacent columns alternate with one another.

The cirri are about XL, 24-35, up to 10 mm. long. The apical are much shorter and

slighter than the peripheral. The longer cirri have the first two segments shorter than

broad, the second longer than the first. The third to about the fourteenth are longer

than broad. The third is one and a half times as long as broad; the fourth and fifth are

twice, the sixth and seventh nearly t\vice, as long as broad and the following ones are

progressively shorter. From about the fifteenth, the segments are broader than long.

The dorsal and ventral edges of the third segment are moderately concave; those

of the fourth are shghtly so. The distal ends of the fifth to twelfth segments are a

little wider than the proximal. Beyond the twelfth segment a strong dorsal keel,

occupying almost the whole dorsal edge and having a rounded outline, is developed,

so that the distal end of these segments is considerably vnAcv than the pro.xiu^al. The

keel is lower on the three to four segments before the penultimate. The opposing

spine is hj^aline, triangidar and very strong and stands out at right angles from the

penultimate segment. The terminal claw is short and curved.

The radial is short, about seven tunes as broad as long, with a concave distal

edge. The middle point of the distal edge of some radials, but not of all, is raised into

a strong high tubercle.

The IBrj is two-fifths as long as broad. The proximal edge is straight and slightly

wider than the distal, which is also nearly straight, since it is not deeply incised by the

axillary. Strong tubercles arise from the surface, of wliich there are two on each side
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of the distal edge, one where the dorsal surface meets the lateral, the other on the lateral

corner. In most cases there is a thud pair of tubercles proximal to, but slighllj^ outside

the dorsolateral ones. The IBri are not in apposition.

The IBrj (axillary) is slightly wider than long. Its posterior angle is very obtuse,

its anterior acute. The anterolateral borders are nearly straight. They are strongly

everted into a frilled spinous edge. The whole dorsal surface of the ossicle is hoUowed.

There are two or three tubercles on each side near the lateral corners.

There is a single IIBr series which is composed of two ossicles, which bear no

tubercles. The first is shaped like the fu'st brachial of an undivided arm, the second

(the axillary), like an axillary of the first division series, except that its proximal edge

is nearly straiglit.

The first brachial is unusual and iiTCgular in shape. The interior edge is much
shorter than the exterior. It is not straight, its proximal half being in contact with

that of its neighbor while the distal half diverges strongly. The distal edge is nearly

straight, not incised by the second brachial, but it lies obliquely across the arm. The

lateral edge is irregular; its proximal part is produced laterally and posteriorly into a

flange. There may be a strong tubercle on the proximal lateral corner and another

on the distal lateral corner.

The second brachial is as long as broad and slightly wider distally than proximally.

Its distal edge hes straight across the axis of the arm. The first syzygial pair is as long

as its greatest proximal \vidth. The interior edge is slightly longer than the exterior.

The hypozygal is considerably wider and longer than the epizygal.

All but one of the 1 1 arms are broken off at the first syzygy, which is 1 .4 mm. wide.

The remaining arm is of 1 1 brachials. The fifth and sixth brachials are roughly oblong,

a little longer than broad and constricted in the middle. The second syzj'gial pair,

7+ 8, is considerably longer than broad. The epizygal is longer than the hypozygal;

its distal border runs obliquely across the arm. The ninth and tenth brachials are

triangular and considerably longer than broad. The last remaining brachial is a

hypozygal. The distal edges of the brachials are everted but not spinous.

Pi is stout and stiff, of 12 segments and 4 mm. long. The first segment is of an

irregular shape and about as long as broad. The following segments are regular, half

again to twice as long as broad, with slightly swollen and strongly spinous distal edges.

The last three or fom- taper rapidly to a point.

Pa is shorter, slighter and more evenly tapered than, but otherwise similar to. Pi.

It is of 10 segments and 3 mm. in length.

Notes.—Of the four paratypes, the largest is like the type. There are from 15 to 25

ciiTus segments. The tubercles on the division series and first brachials are not so well-

developed, but their distal edges are strongly spinous. All the arms are broken at the

fii-st syzygy. A row of purplish spots, usually two to each ossicle, runs down the side

of each arm. There are similar spots on the first pinnules and some of the proximal

cirrus segments.

Another specimen has the controdorsal much more rounded and shorter than in the

holotype, with the dorsal pole flattened. It also has pm-plish spots on the sides of the

arms and division series.

A third but younger paratype has the cirri XX, 19-28, arranged in two alternating

rows so that there arc four in each radius. The dorsal pole of the centrodorsal is beset

with high tubercles. The radials and IBr series are relatively longer than in the
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liolotype. They do not have so many tubercles. Six arms are complplc to or beyond
the second syzygy, which is 9+ 10; some are broken at the third syzygy, which is

12+ 13 and one at the fourth, which is 15+ 16. Pi is of 10 segments, 3 mm. long.

It tapers more rapidly than in the holotype. The distal edges of the outer segments
are produced into very strong spines. 1^2 is sin)ilar but smaller, with 8 segments and
less than 2 mm. long. P3 is a genital pinnule longer than Po, with 9 or 10 segments

and over 2 nmi. long.

The remaining specimen is similar in size to the last. The XIX cirri also are

arranged in two alternating rows. One arm is complete to the twenty-fom-th brachial

and shows that the syzygial pairs bej^ond the third are separated by one brachial. The
only two genital pinnules which remain in good condition have their third and fourth

segments expanded from side to side and raised into a keel in the midline. The sex of

these last two specimens was not determined.

Localities.—B.A.N .T^.A.U.E. station 113; off Tasmania (lat. 42°40' S., long. 148°

27'30" E.); dredge, 174-155 meters; otter trawl, 122 meters; March 23, 1931 [John,

1939] (2 including holotype, B.M.; 2, Austral. M.). Type locality.

B.A.N.Z.A.R.E. station 115; Bass Strait Gat. 41° 03' S., long. 148°42' E.); 128

meters; March 24, 1931 [John, 1939] (1, B.M.)

Geographical range.—Known only from the Bass Strait between Australia and

Tasmania.

Bathymetrical range.—From 122 to 174 meters.

Genus HYPALOMETRA A. H. Clark

Antedon (part) P. H. Carpenter, Bull. Mus. Comp. Zool., vol. 9, No. 4, 1881, pp. 155, 164, and
following authors.

Hypalometra A. H. Clark, Proc. Biol. Soc. Washington, vol. 21, 1908, p. 133 (diagnosis; type species

Antedon defecla P. H. Carpenter, 1888), p. 136 (referred to Antedonidae) ; Proc. U.S. Nat. Mus.,

vol. 34, 1908, p. 211 (referred to Antedonidae, restricted), p. 212 (occurs in the West Indies);

Amer. Nat., vol. 42, No. 503, 1908, p. 725 (color); vol. 43, 1909, p. 580 (pinnulation) ; Proc.

Biol. Soc. Washington, vol. 22, 1909, p. 176 (referred to Perometriuae) ; Proc. U.S. Nat. Mus.,

vol. 36, 1909, p. 362 (deficient pinnulation, like Comatilia); vol. 40, 1911, p. 10 (represented in

East Indies by Erylhrometra) ; Amer. Journ. Sci., ser. 4, vol. 32 (whole number 182), 1911, p. 129

(characteristic of West Indian fauna; signilioance) ; Crinoids of the Indian Ocean, 1912, p. 14

(corresponds to the East Indian Perometra) ; Internat. Rev. gesamt. Hydrobiol. und liydrogr.,

vol. 6, 1914, pp. 5 and following (represents Perometra in the Atlantic; range); Die Crinolden

der Antarktis, 1915, p. 181 (range; represented in the Indo-Pacific by Perometra) ; Journ. Wash-
ington .\cad. Sci., vol. 7, 1917, No. 5, p. 127 (referred to Perometrinae) ; No. 16, p. 507 (in key;

range) ; Unstalked crinoids, of the Siboga-Exped., 1918, p. 233 (in key; range), p. 236; Univ. Iowa
Studies in Nat. Hist., vol. 9, No. 5, 1921, p. 12 (confined to West Indies), p. 16 (in key).

—

GisLfi-N, Nova .Acta Reg. Soc. Sci. Upsaliensis, ser. 4, vol. 5, No. 6, 1922, pp. 7, 142 (compared

with Hypalometra).— .\. H. Clark, The Danish I ngoIf-F.xpcd., vol. 4, No. 5, Crinoidea, 1923,

p. 41 (range).

—

Gisl^n, Zool. Bidrag Uppsala, vol. 9, 1924, pp. 54, 212; Kungl. Fysiogr. Siillsk.

Handl., new ser., vol. 45, No. 11, 1934, p. IS.

—

X. H. Clahk, Mem. Soc. Cubana Hist. Nat.,

vol. 14, No. 2, 1940, p. 139.

Diagnosis.-—A genus of Perometrinae in which Pj and P^ are absent. The size is

small, the arms not exceeding 35 mm. m length. The cirri have 22-25 segments.

Geographical range.—Straits of Florida.

Bathymetrical range.—From CO to 386 meters.

Thermal range.—From 16.67° C. to 23.33° C.
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IIYPAl.OMETRA DEFECTA (P. H. Carpenter)

FiGUBE 24

[See also vol. 1, pt. 1, fig. 388 (p. 307); pt. 2, figs. 85-86 (p. 53), 297 (p. 53), 297 (p. 221), 768 (p. 362)|

Antedon, sp. P. H. Carpenter, Bull. Mus. Comp. Zool., vol. 9, No 4, 1881, p. 155 (found with

Antedon [Coccomelra] hagenii; deficient pinnulation).

Antedon defecta P. H. Carpenter, Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 206 (in key),

p. 207 (taken by Blake), pp. 367, 368 (depths), p. 378 (Caribbean Islands; 77-242 fms.).—

MiNCKEHT, Arch. Naturg., Jahrg. 71, vol. 1, 1905, Heft 1, p. 171 (syzygies; pinnulation; regenera-

tion).

—

Hamann, Bronn's Klassen und Ordnungen des Tier-Reichs, vol. 2, Abt. 3, 1907, p. 1580

(listed).

—

Hartlaub, Mem. Mus. Comp. Zool., vol. 27, No. 4, 1912, p. 280 (in Blake collection),

pp. 381-384 (?loc.; detailed description of two of Carpenter's specimens; discussion), p. 391

(identified with species with deficient pinnulation mentioned in Carpenter, 1881), pi. 6, figs. 1-4,

pi. 14, fig. 11.

Ilypalometra defecta A. H. Clark, Proc. Biol. Soc. Washington, vol. 21, 1908, p. 133 (listed); Un-

stalked Crinoids of the Siboga-Exped., 1918, p. 236 (references) ; The Danish Ingolf-Exped., vol. 4,

No. 5, Crinoidea, 1923, p. 42 (range).—Gisl£n, Zool. Bidrag Uppsala, vol. 9, 1924, pp. 42, 44,

53.—A. H. Clark, Mem. Soc. Cubana Hist. Nat., vol. 14, No. 2, 1940, p. 141 (in key), p. 159

(references); Bull. U.S. Fish. Comm., vol. 55, 1954, p. 374 (listed).

Description.—The centrodorsal is small, subconical to hemispberical. The cirrus

sockets are numerous, usuallj' almost completely covering the centrodorsal though

there may be a more or less extensive bare polar area; they are arranged in closely

crowded row s which are more or less irregular, and about the rim of the centrodorsal

there are approximately 3 sockets beneath each radial.

The cirri are XX-XXX, 22-25 (Hartlaub gives as a maximum about 30), 10 mm.
long. The first segment is short, the second is about as long as broad, the third and

fourth are the longest, about 3 times as long as broad, and those following gradually

decrease in length, the segments in the distal haK of the cirri being about as long as

broad. The second to fifth segments are constricted centrally with swollen ends;

those succeeding broaden gradually from their proximal to their distal ends, the latter

overlapping the bases of the following segments. The short segments in the distal

third of the cirri sometimes bear more or less well-developed dorsal spines, and some-

times show but shght traces of them. The opposing spine is very prominent, about

equal in height to the width of the penultimate segment, of which its base occupies

the distal half of the dorsal side; it is rather narrow and very sharp. The terminal

claw is rather longer than the penultimate segment, and is rather strongly cm'ved.

The radials are short in the middorsal line but extend well up into the interradial

angles where their anterolateral corners are separated by a narrow cleft. The IBr, are

very short in the median line, but laterally almost as long as broad. The IBro (axil-

laries) arc almost square with the sides somewhat concave, and their proximal projec-

tion deeply incises the IBr,; their lateral angles extend beyond the anterolateral

comers of the IBrj. The IBr series are narrow and laterally well-separated.

The 10 arms are from 25 to 35 mm. (most commonly between 25 and 30 mm.)
in length. The fij-st bracliials are short, about twice as long on the outer as on the

inner side, incised by the second bracliials, which are considerably larger and irregu-

larly quadrate. The first S3^zygial pair (composed of brachials 3-|-4) is about as

long as broad with the ends concave. The fifth to eighth brachials are very slightly

wedge-shaped, almost square, those following becoming very obliquely wedge-shaped,
longer than broad, and elongate and centrally constricted in the outer two-thirds of
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Figure 24.

—

Hypalometra dejecta (P. H.

Carpenter), U.S.N.M., 3S6S8, Albatross

station 2326: a, Vy, h, detached cirrus.

mm

the arms. Owing to the relatively great length of the brachials the pinnules are

rather widely separated, giving the arms a very characteristic appearance quite differ-

ent from that of any other of the small comatulids.

Syzygies occur between brachials 3+4, 9+ 10, 14+ 15, and distally at intervals

of 2 muscular articidations.

Pi and P, are absent. P2 (the lowest pinnule) is from 5 to 7 mm. long, slender

and evenlj^ tapering, but moderately stiff; it is composed of 10 segments, of which

the first two are about as long as broad and the remainder greatly elongated with

prominent and somewhat overlapping ends, becoming slightly shorter again distally;

the third to fifth segments may bear a more or less elongated gonad. P3 to Pj are

similar but shorter. The following pinnules become longer again and more slender;

they have the first segment short, the second about as long as broad, the third between

2 and 3 times as long as broad, and the following similar, but becoming progressively

elongated and very long and slender distally.

Color.—The color in alcohol is white, with usually narrow well-spaced transverse

bands of browm on the arms.

Localities.—Albatross station 2166; off Havana, Cuba (lat. 23°10'36" N., long.

82°20'30" W.); 358 meters; temperature 22.17° C; coral; May 1, 1884 (2, U.S.N.M.,

14286, 34834).

Albatross station 2161; off Havana (lat. 23°10'36" N., long. 82°20'28" W.);

267 meters; coral; April 30, 1884 (1, U.S.N.M., 34831).

Albatross station 2324; off Havana (lat. 23°10'25" N., long. 82°20'24" W.):

60 meters; temperature 26.17° C; coral; January 17, 1885 (2, U.S.N.M., 34575).

Albatross station 2335; off Havana (lat. 23°10'39" N., long. 82°20'21" W.);

373 meters; January 19, 1885 (7, U.S.N.M., 34577; ]M.C.Z., 352).

Albatross station 2342; off Havana (lat. 23°10'39" N., long. 82°20'21" W.);

367 meters; coral ; January 19, 1885 (1, U.S.N.M., 34597).

Albatross station 2346; off Havana (lat. 23°10'39" N., long. 82°20'21" W.); 366

meters; coral; January 20, 1885 (1, U.S.N.M., 34582).

Albatross station 2348; off Havana (lat. 23°10'39" N., long. 82°20'21" W.); 386

meters; coral; January 20, 1885 (4, U.S.N.M., 34583, 34584).

Albatross station 2349; off Havana Qat. 23°10'40" N., long. 82°20'15" W.); 333

meters; coral; January 20, 1885 (3, U.S.N.M., 34585).

Albatross station' 2338; off Havana (lat. 23°10'40" N., long. 82°20'15" W.);345

meters; coral; January 19, 1885 (2, U.S.N.M., 34579).

Albatross station 2345; off Havana (lat. 23°10'40" N., long. 82°20'15" W.); 336

meters; fine gray and white coral; January 20, 1885 (13+ , U.S.N.M., 34580, 34581,

34586).
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Albatross station 2159; ofT Havana (lat. 23°10'39" N., long. 82°20'08" W.);

179 meters; coral; April 30, 1884 (1, U.S.N.M., 34829).

Albatross station 2319; off Havana Gat. 23°10'37" N., long. 82°20'06" W.); 261

meters; grav coral; Janmxrv 17, 1885 (1, U.S.N.M., 16907).

Albatross station 2323; off Havana Gat. 23°10'51" N., long. 82°19'03" W.); 298

meters; white and brown coral; January 17, 1885 (2, U.S.N.M., 34574).

Albatross station 2326; off Havana (lat. 23°11'45" N., long. 82°18'54" W.); 355

meters; bro^\^l coral; temperature 16.67° C; January 17, 1885 (1, U.S.N.M., 35658).

Albatross station 2336; off Havana Gat. 23°10'48" N., long. 82°18'52" W.); 287

meters; coral; January 19, 1885 (1, U.S.N.M., 34598).

Albatross station 2320; off Havana Gat. 23°10'39" N., long. 82°18'48" W.); 238

meters; fine coral; January' 17, 1885 (2, U.S.N.M., 34573, .34596).

Albatross station 2327; off Havana Gat. 23°11'45" N., long. 82°17'54" W.); 333

meters; fine brown sand; January 17, 1885 (2, U.S.N.M., 34578).

Albatross station 2316; off Havana (lat. 24°25'30" N., long. 81°47'45" W.); 91

meters; temperature 23.33° C; January 15, 1885 (1, U.S.N.M., 16906).

Albatross stations 2319-2350; off Havana; 60-510 meters; January 17-20, 1885

(10+ , U.S.N.M., 34572, 34886).

Albatross stations 2156-2157; off Havana; 53-508 meters; coral; April 30, 1884

(1, U.S.N.M., 34833).

Albatross stations 2156-2163; off Havana; 53-508 meters; coral; April 30, 1884

(1, U.S.N.M., 34830).

Albatross; off Havana; 1885 (1, U.S.N.M., 36011).

Florida Straits [P.H. Carpenter, 1881].

"Caribbean Islands"; 141-442 meters [P. H. Carpenter, 1888]. Type locality.

Probable type localities.—Blake station 58Ag.; off Havana (lat. 23°09'30" N.,

long. 82°11'30" W.); 442 meters; 1878.

Bibb station 202P (on charts and in record books, 5Z; in bulletin, 5) ; Florida Keys,

off Conch reef (lat. 24°52'20" N., long. 80°22'20" W.); 141 meters; sand and shells;

May 11, 1869.

[Note by A.M.C] Mr. Clark does not statewhether these stations were only traced

by hunself as fitting with the depth limits given by Carpenter (77 and 242 fathoms) or

whether he had some other justification for them. I would point out that Blake stations

53 and 55 in the same vicinity were also in 242 fathoms, and at station 53 Coccometra

hageni was also taken. Carpenter commented in 1881 that this species was found with

hageni, which would suggest that both were taken at one station, though with all the

stations so close together this is b}' no means certain.

Geographical range.—Known only from off Havana, on the north side of Cuba.
Bathymetrical range.—The 18 definite records range from 60 to 386 meters, the

average being 291 meters.

Thermal range.—The three records range from 16.67 to 23.33° C.

Remarks [by A.M.C.].—Mr. Clark has attributed this species to P.H. Carpenter,

though Carpenter himself and Hartlaub both referred to it as 'Carpenter MS' and the

latter designated it 'sp. nov.' in 1912. However, the very unusual character of the

absence of both Pj and P», together with the number of cirri and segments, given by
Carpenter in a key (1888, p. 206) are, in fact, sufficient to identify the species, which
can therefore properly be attributed to Carpenter.
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History.—In his preliminary account of the comatuUds obtained by the Blake,

published m 1881, Carpenter said that among the large number of individuals of Antedon

[i.e., Coccometra] hagenii from the Florida Straits he found a few examples of a species

with no pinnules at all on the second and fourth brachials, though the other pinnules

were developed as usual.

In the Challenger report (1888) he inserted the name "dejecta, Carpenter, MS" in

a key to the species of "Antedon" which he was unable to place in any of the "groups"

into which he divided the 10-armed species. In his list of the known species of

"Antedon" he inserted "dejecta, Carp., MS., Caribbean Islands, 77-242 fathoms".

After Carpenter's death the Blake material was turned over to Dr. Clemens Hart-

laub, and by hhn was assigned for preliminary study to Dr. Wilhelm Minckert. In

1905 Mmckert published some notes on the distribution of the syzygies and the pinnu-

lation, as well as on regeneration in this species.

In the Blake material Hartlaub found only two spechnens of //. dejecta, a larger and

a smaller, with no locality label. Both of these appeared on a plate which had already

been prepared by Carpenter, and there is no evidence that the latter had had any others.

Hartlaub described these in detail, accompanied by figures of each, prepared by Car-

penter, and also original photographs of both.

[Note by A.M.C] Neither of these specimens appear to have been preserved,

presuming the above locality list includes the specunens in the M.C.Z. (where the Blake

specimens belong) as well as those in the U.S.N.M. The basis for the species must

therefore be the description and figures given by Hartlaub.

In the report upon the IngolJ crinoids (1923) the range of this species was given,

based upon unpublished as weU as published data.

Subfamily Zenometrinae A. H. Clark

Zenometrinae A. H. Clark, Proc. Biol. Soc. Washington, vol. 22, 1909, p. 176 (includes Zenomelra,

Psathyrometra, Leptomelra, Adelometra, and Balanomeira) ; Mem. Australian Mus., vol. 4, 1911,

p. 725 (absent from Australia); Notes Leyden Mus., vol. 34, 1912, p. 142 (probably arose from

Trichomeira-like forms); Crinoids of the Indian Ocean, 1912, p. 6 (number of East Indian genera;

number of genera also occurring in the West Indies; number represented by closely allied genera

in the Atlantic; number confined exclusively to the East Indies; number of East Indian species),

p. 9 (absent from Australia), p. 11 (occurs west to the west coast of the Malay peninsula), p. 14

(certain genera are characteristic of the Intermediate faunas), p. 26 (range, 78-1,588 fathoms),

p. 60 (in key); Bull. Inst. Oc6anogr. Monaco, No. 294, 1914, pp. 7, 8 (temperature relations);

Journ. Washington Acad. Sci., vol. 4, No. 19, 1914, pp. 559-563 (correlation of geographical and

bathymetrical ranges); No. 20, 1914, p. 582 (relation to temperature of habitat); Internat. Rev.

gesamt. Hydrobiol., und Hydrogr., vol. 6, 1914, pp. 5 and foUowiug (.'Vtlantio and corresponding Indo-

Pacific genera); Die Crinoiden der Antarktis, 1915, p. 113 (synonymy; geological, geographical,

and bathymetrical range), p. 114 (key to the included genera), p. 117 {Eumorphometra, new genus),

p. 168 (shallow water Antarctic species); Amer. Journ. Sci., vol. 40, 1915, p. 68 (detailed phil-

osophical discussion of the bathymetrical range); Smithsonian Misc. Coll., vol. 65, No. 10, 1915,

pp. 42 and following (phylogenetio study); Journ. Washington Acad. Sci., vol. 5, No. 4, 1915,

pp. 126-134 (bathymetrical range; phylogenetic and paleontological significance); vol. 7, No. 5,

1917, p. 127 (includes Balanomeira, Psathyrometra, Leptometra, Adelometra, Zenomelra, Sarametra,

new genus and Eumorphometra) ; No. 16, 1917, p. 504 (in key), p. 509 (key to the included genera)

;

Unstalked crinoids of the Siboga-Expcd., 1918, p. viii (gap between this subfamily and the

Bathymetrinae almost bridged by three small species of Psathyrometra discovered by the Siboga),

p. 196 (in key), p. 222 (key to the included genera); Univ. Iowa Studies in Nat. Hist., vol. 9,

No. 5, 1921, p. 12 (represented in the West Indies); Smithsonian Misc. Coll., vol. 72, No. 7, 1921,
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p. 2.—Gisi^N, Nova Acta Reg. Soc. Sci. Upsaliensis, ser. 4, vol. 5, No. 6, 1922, pp. 10, 138, 139,

140.—A. H. Clark, The Danish Ingolf-Kxped., vol. 4, No. 5, Crinoidea, 1923, p. 7 (.Poliomelra,

new genus).—GiSL^M, Ark. Zool., vol. 15, No. 23, 1923, p. 15; Zool. Bidrag Uppsala, vol. 9, 1924,

pp. 88, 91, 232, 239.

—

Mortensen, Handbook of the echinoderms of the British Isles, 1927,

p. 26 (in key), p. 32.—A. H. Clark, Journ. Linn. Soc. (Zool.), vol. 36, 1929, p. 661.

—

Gisl^n,

Kungl. Fysiograf. Siillsk. Handl., new ser., vol. 45, No. 11, 1934, p. 53.—A. H. Clark, Proc. U.S.

Nat. Mus., vol. 83, 1936, p. 248 (Eometra, new genus); E.xplorations des mers de I'U.R.S.S.,

vol. 23, 1937, p. 222 (in Russian), p. 229.

—

John, Discovery Reports, vol. 18, 1938, pp. 123, 124,

152 (Kempometra, new genus); Rep. B.A.N.Z. Antarctic Res. Exped. 1929-31, ser. B., vol. 4,

pt. 6, 1939, pp. 202-205 (Anisomelra, new genus).—A. H. Clark, Mem. Soc. Cubana Hist. Nat.,

vol. 14, No. 2, 1940, p. 139, p. 142 (in key), p. 144.

—

Gisl^n, Rep. Swedish Deep Sea Exped.,

vol. 2, Zool., No. 4, 1951, pp. 55, 56.—A. H. Clark, Trans. Roy. Soc. South Africa, vol. 33, pt. 2,

1952, p. 189 (Cyclnmetra referred to this subfamily).

—

Tortonese, Ann. Mus. Civ. Stor. Nat.

Genova, vol. 08, 1956, p. 182.

Z(5nometres A. H. Clark, Bull. Mus. Hist. Nat., Paris, No. 4, 1911, p. 257.

Zenometriden A. H. Clark, Die Crinoiden der Antarktis, 1915, p. 192 (certain genera of this subfamily

are characteristic of the Intermediate fauna).

Diagnosis.—A subfamily of Antedonidae in which the cirri, which are long with

numerous, rarely less than 20, segments, are arranged in definite columns, rarely ob-

scured, which are sometimes separated into radial groups by interradial spaces; the

centrodorsal is conical, sometimes columnar and may be higher than wide, rarely it is

low rounded conical; the cirri are usually weakly attached to the centrodorsal; P, usually

resembles P2 and has mostly elongated segments; rarely some of the lower pinnules may
be absent.

Geographical range.—I\Jiown from the Antarctic, Southern Ocean, Galapagos Is-

lands, to the Queen Charlotte Islands, the Aleutians, the Okhotsk and Japan Seas,

southern Japan, the Hawaiian Islands, the East Indies and Philippines, the Indian

Ocean and east Africa, southwest Africa, northwest Africa, Madeira, the Mediterranean

and Sea of Marmara, Brazil, the West Indies and southeastern United States and from

Spain to the Faroe Islands, the southern part of the Barents Sea, the Kara Sea and east

and west Greenland.

Bathymetrical range.—Ivaown from 20 to 3426 meters.

Thermal range.—From —1.97° [?— 2.10°] to -1-18.2° C.

Remarks [by A.M.C.].—Of the fourteen genera now included in this subfamily, six

are monotypic; namelj' Zenometra, Balanometra, Anisomelra, Adelometra, Kempometra
and Poliometra. The genus with most species is Psathyrometra with eight, ranging from

the Indian Ocean, East Indies and North Pacific. Four genera are Hmited in their

distribution to the Antarctic and Southern Oceans; these are Anisometra, Eumorpho-
metra, Kempometra and Eometra; Poliometra comes from the cold northern seas. On the

other hand Zenometra, Balanometra, Sarametra, Caryometra, Adelometra and Hybomeira

are limited to tropical areas with temperatures of not less than 5° C. Psathyrometra

seems to occupy the greatest range of temperature, from 0.39° C. to 13.3° C.

Most of the species hve at depths of well over 200 meters, in fact only four, Ilybo-

metra senta, Poliometra prolixa, Leptometra phalangium and L. celtica have been taken

at depths of less than 100 meters.

Characters [by A.M.C.].—The centrodorsal in this subfamily varies in shape from the

extraordinary high columnar form with the apex truncated, found in some specimens of

the type species of Zenometra, Balanometra, and Sarametra, through high conical in other

specimens of the same species (formerly described under separate names but now
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acknowledged by Mr. Clark to be s3Tionyms), to lower conical, about a3 high as wide

at the base in the majority of species, for example Poliometra prolixa, reaching an ex-

treme of low rounded conical in a few species such as Cyclometra flavescens.

At the same time the degree of interradial ornamentation of the centrodorsal is

decreased. In Zenometra there is a conspicuous vertical ridge in each interradius. In

Balanometra and Adelometra this is replaced by a groove. The various species included

in Psathyrometra exhibit grooved, raised or plane interradial areas. In Sarametra and

Anisometra the interradial spaces are plane. In the eight other genera there are no

distinct interradial spaces between the cirrus sockets.

The number of columns of sockets may be 10, 15 or 20. In Zenometra, Balanometra,

Adelometra and Anisometra there are only two columns in each radius; in Sarametra

there are three or four columns, the imique type specimen of S. nicobarica having four

columns basallj^, giving way to three towards the apex as the centrodorsal naiTows. The

same thing happens in some of the other genera where the centrodorsal tapers towards

the apex. There may also be variation in the number of columns of sockets in speci-

mens of different sizes of the same species. The two columns of small specimens may
gradually separate and one or more sockets of a third or third and fourth columns be

introduced between them. The additional midradial column or columns tends to be

more irregular than those on each side as well as being more incomplete, so that although

in interradial view the columns may appear regular, when seen radially this is not

so obvious (see fig. 31, p. 551). On this account it is difficult to decide whether such

species as Hybometra senta or Cyclometraflavescens should be referred to the Zenometrinae

or to the Bathymetrinae.

As in some other comatulids a number of the sockets towards the apex of the centro-

dorsal may be obsolete with the central canal closed. In the type specimen of Sara-

metra nicobarica, for instance, there are about 140 sockets altogether but probably less

than 100 of them actually bore cirri at the time of capture. In Zenometra columnaris,

where the sockets are much fewer as well as being more widely spaced, nearly half the

total number may be obsolete.

The cirri average about L in number, ranging from XX to about XCV. They are

often damaged or lost before specimens reach the museum.

The number of segments in the peripheral cirri ranges from 20 to 70 in all but two

of the known species, the maximum being found in Adelometra angustiradia, while

Sarametra triserialis has up to 60 and Poliometra, Zenometra and Leptometra have up to

50 segments. It seems to be in the antarctic species that the lowest numbers are foimd.

Only one of the five species of Eumorphometra—E.fraseri—has over 30 segments. The

cirri of both Anisometra Jrigida and Eometra weddelli are only known from single de-

tached ones which were probably not peripheral, these being more likely to be lost; they

have 21 and 18 segments respectively. However, in Kempometra grisea the attached

cirri have up to only 16 segments, but neither of the type specimens have the arms as

much as 40 mm. long.

In length the peripheral cirri varj' from 23 to about 60 percent of the arm length,

averaging 40 percent. The proportions of the segments themselves are very variable

but usually the longest ones are three to four times their median \vidths though in

some genera such as Caryometra they may be up to six times as long as wide. Con-

versely in Eumorphometra they are little longer than wide. The distal segments are

usually somewhat shorter. In most of the species there is a tendency for distal en-
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largcnient of ihe dorsal sides of the segments, sometimes resulting in a keel as in

Sarametra triserialis, rarely in a high crest as in Adelometra or in distinct dorsal spines

as in Eumorphometra jraseri. Corresponduigly, the opposing spine is usually fairly

well developed. However, in a few cases, as in some species of Psathyrometra and

Caryometra, the cirri taper to a point, the outer segments remaining very elongated and

without distal enlargements or even an opposing spine. Leptometra phalanginm ap-

proaches this extreme form, with no opposing spine but the terminal segment still

claw-like and slightly curved. In L. celtica the distal segments are relatively shorter

with a small development of dorsal processes.

The proximal pinnules are usually slender and delicate with more or less elongated

segments after the basal two or three (rarely up to five). The only exception to this

is Cyclometra, in which the pinnules have more numerous and shorter segments, up to

45 with a length of 19 mm. in Pi of C. flavescens, where the same pinnule of the other

species averages just under 20 segments and about 9 mm. length. However, Poliometra

prolixa also has Pi with up to 45 segments, but whereas in Cyclometra most of the seg-

ments are barely longer than wide, in Poliometra, after the first five to seven, the seg-

ments "rapidly become elongated and excessively long and slender distally." Lepto-

metra phalangium has up to 35 segments in Pi but few of the other species have over 25.

Pi is completely absent in Balanometra and Kempometra.

P2 is shorter than Pi in Psathyrometra, Eumorphometra and Poliometra, similar in

Anisometra and Leptometra and longer in Zenometra, Sarametra, and Eometra. Of the

two species of Cyclometra, flavescens has P2 shorter and multicirra longer, while in

Caryometra it is usually shorter but may be similar or longer.

KEY TO THE GENERA OF ZENOMETRINAE

[modified by A.M.C.]

(Three genera have had to be included twice in this key, Poliomelra because of the discovery of an

aberrant specimen with bare interradial spaces on the centrodorsal, Psathyrometra because of the

considerable range its species show in the positioning of the cirrus sockets, and Hybometra because of

our ignorance of its cirri.—A.M.C.)

a'. Centrodorsal with the radial areas delimited by distinct ridges, grooves or flat spaces which

separate the proximal parts at least of the lateral columns in adjacent radial areas.

6'. Cirrus sockets in two parallel and usually contiguous columns in each radial area,

c'. Division series and proximal brachials with conspicuous spinous borders.

(P. The paired columns of cirrus sockets separated by broad high ridges; adjacent division

series and lower brachials in close lateral contact (from St. Lucia to the Gulf of Mexico

and the coast of Georgia; 308-804 meters) Zenometra (p. 495)

(P. The paired columns of cirrus sockets separated by narrow interradial spaces which are

plane; division series not in lateral contact (Antarctica; 219 meters).

Anisometra (p. 499)

c'. Division series and proximal brachials smooth.

d". Centrodorsal long conical, its height much greater than its basal diameter; Pi absent

(Phihppine Islands; 142-150 meters) Balanometra (p. 500)

(P. Centrodorsal conical but not higher than wide; Pi present.

«'. More than 10 arms; distal cirrus segments shorter than broad, with prominent dorsal

keels (Kei Islands; 256 meters). Adelometra (p. 503)

e^. 10 arms; distal cirrus segments very long and quite without dorsal processes (Indian

Ocean to the East Indies, Sea of Japan, Alaska, west central America, the Galapagos

and Hawaiian Islands; 366-2903 meters) Psathyrometra (p. 510)
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6". Cirrus sockets in three or more columua, or if in two then the columns are separated and lie at

the borders of the radial areas converging towards the apex.

c'. Outer cirrus segments broader than long, with dorsal spines; borders of the elements of the

I Br series and lower brachials conspicuously spinous (Hawaiian and Nicobar Islands;

351-643 meters) Sarametra (p. 506)

c'. Outer cirrus segments much longer than broad; edges of the elements of the IBr series and
lower brachials smooth.

dK Cirri with up to 40 segments; Pi not much shorter than Pi (Indian Ocean to the East Indies,

Sea of Japan, Alaska, west central America, the Galapagos and Hawaiian Islands;

366-2903 meters) ...Psathyrometra (p. 510)

(P. Cirri with up to 50 segments; Pj only about a third as long as Pi (.\rctic; 20-1960 meters).

Poliometra (p. 572)

a^. Centrodorsal without interradial ridges, grooves or spaces separating the sockets.

b'. Pi and P, absent; peripheral cirri with not more than 16 segments of which all but the two
basal and the penultimate are longer than broad (South Shetland Islands; 830 meters).

Kempometra (p. 530)

6^. Pi and P, present; peripheral cirri with at least 20 segments.

c". Pi and Pi long and slender, flexible distally, with 24—45 segments of which the longest distal

are only slightly longer than broad, recalling the oral pinnules of the Heliometrinae (Arabian

Sea and southwest Africa; 461-2194 meters) Cyclometra (p. 532)

c^. Pi and Pi with elongated distal segments.

d'. Longest cirrus segments less than twice as long as wide.

e'. P» with less than 15 segments; centrodorsal with 15 (rarely 20) cirrus sockets around the

periphery; probably all viviparous (Antarctic; 177-490 [?610] meters).

Eumorphometra (p. 536)

e". Pi very attenuate with over 25 segments; centrodorsal with 20 peripheral cirrus sockets

(arm length about 100 mm.) (off Brazil; 42 meters) Hybometra (p. 550)

(P. Longest cirrus segments over twice as long as wide, often much longer,

e'. Pi with over 20, usuaDy 25-35, segments.

p. Pi tapering abruptly near the base, then very attenuate, all the segments but the first

one being longer than broad and the outer ones flared distally (Brazil; 42 meters).

Hybometra (p. 550)

/•. Pj not markedly tapering basally, the first 3 to 6 segments not longer than broad, outer

segments not markedly flared (north of Scotland to Sierra Leone and the Mediter-

ranean; 46-1292 meters) Leptometra (p. 552)

e''. Pj with up to 17 segments.

/'. Peripheral cirri with up to 50 segments; Pi with 25-45 segments (Arctic; 20-1960

meters) Poliometra (p. 572)

P. Peripheral cirri with up to 35 segments; Pi with 10-24 segments.

g'. Pi shorter than Pi, both of them much shorter than P3; cirrus sockets in 10 closely

crowded columns (Antarctic; 2725-3426 meters) Eometra (p. 592)

g'. Pi shorter or longer than Pi but neither shorter than P3; cirrus sockets in 10 or 15

columns (West Indies; 338-777 meters) Caryometra (p. 595)

Genus ZENOMETRA A. H. Clark

ArUedon (part) P. H. Carpenter, Bull. Mus. Comp. Zool., vol. 9, No. 4, 1881, p. 152, and following

authors.

Zenometra A. 11. Clark, Smithsonian Misc. Coll., vol. 50, pt. 3, 1907, p. 354 (diagnosis; type species

Antedon columnaris P. H. Carpenter, 1881); vol. 52, pt. 2, 1908, p. 233 (undoubtedly occurs in

the East Indian region); Bull. Mus. Comp. Zool., vol. 51, No. 8, 1908, p. 247 (same); Proc. U.S.

Nat. Mus., vol. 34, 1908, p. 211 (referred to the Antcdonidae, restricted), p. 212 (occurs in the

West Indies and the Hawaiian Is.), p. 221 (relation to Psathyrometra); Amer. Nat., vol. 42,

No. 503, 1908, p. 725 (color); Proc. Biol. Soc. Washington, vol. 21, 1908, p. 136 (referred to the

Antedonidae) ; vol. 22, 1909, p. 176 (referred to the Zenometrinae) ; Vid. Medd. Nat. Foren.

K0benhavn, 1909, p. 128 (closely related to Leptometra); Proc. U.S. Nat. Mus., vol. 40, 1911,
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p. 10 (represents in the West Indies the East Indian Psathyromelra) ; Notes Leyden Mus., vol. 34,

1912, p. 151 (centrodorsal and pinnules compared with those of Atopocrinus sibogae)
; Crinoids of

the Indian Ocean, 1912, p. 9 (does not occur in the area of maximum intensity of the East Indian

fauna), p. 10 (occurs in the Hawaiian Is.; absent from Japan), p. 14 (corresponds to the East

Indian Psathyrometra)
, p. 62 (in key), p. 234 (original reference; type species); Internat. Rev.

gcsarat. Hydrobiol., und Hydrogr., vol. 16, 1914, pp. 5 and following (occurs in both Atlantic and

Indo- Pacific; in the Pacific represented by Zenometra and Eumorphomelra; range); Die Crinolden

der Antarktis, 1915, p. 114 (in key to the genera of Zenometrinae), p. 182 (range; represented in

the Indo-Pacific by Zenometra and Eumorpkonietra); Journ. Washington Acad. Sci., vol. 7, 1917,

No. 16, p. 510 (in key; range); Unstalked crinoids of the Siboga-Expcd., 1918, p. 222 (in key;

range), p. 231; Univ. Iowa Studies in Nat. Hist., vol. 9, No. 5, 1921, p. 12 (confined to the West

Indies), p. 16 (in key); The Danish Ingolf-Expcd., vol. 4, No. 5, Crinoidea, 1923, p. 42 (range),

p. 52 (in key).

—

Gisl^n, Zool. Bidrag Uppsala, vol. 9, 1924, p. 117.

—

Ekman, Zoogeographica,

vol. 2, No. 3, 1934, pp. 328, 343 (zoogoographic significance); Tiergeographie des Meeres, 1935,

p. 67.— A. 11. Clark, Mem. Soc. Cubana Hist. Nat., vol. 14, No. 2, 1940, p. 139.—Gisl6n, Lunds

Univ. Arsskr., new ser., Avd. 2, vol. 40, No. 8, 1944, p. 54, footnote 1.

—

Hyman, The invertebrates,

vol. 4, Echinodermata, 1955, p. 37, fig. 14E.

Diagnosis.—A genus of Zenometrinae in which the large centrodorsal is columnar,

broadly truncated conical, or conical with the radial areas delimited by prominent

rounded ridges; the cirrus sockets are arranged in contiguous pairs of columns in each

radial area; the cirri are long and stout with numerous (about 50) segments, of which

the longest proximal are about 4 times as long as broad and the last 20 are broader

than long; the elements of the IBr series and the lower brachials are in close lateral

contact and laterally flattened, and have conspicuously spiny borders; and all of the

pinnules are present.

Type species.—Antedon columnaris P. H. Carpenter, 1881.

Geographical range.—Ftoux St. Lucia, Lesser Antilles, northward to the coast of

Georgia and the eastern portion of the Gulf of Mexico.

Bathymetrical range.—From 308 to 804 meters.

Thermal range.—Yiom. 5.83° C. to 12.11° C.

ZENOMETRA COLUMNARIS (P. H. Carpenter)

[See vol. 1, pt. 1, figs. 215-216 (p. 241), 217 (p. 243), 378 (p. 301), pi. 5, fig. 558; pt. 2, figs. 93-94

(p. 62), 754 (p. 349), 800 (p. 378)]

Antedon columnaris P. H. Carpenter, Bull. Mus. Comp. Zool., vol. 9, No. 4, 1881, p. 152 {Blake sta.

222), p. 169 (centrodorsal; basals); pi. 1, fig. 8; Challenger Reports, Zool., vol. 26, pt. 60, 1888,

pp. 207, 377.

—

Hamann, Bronn's Klassen und Ordnungen des Tier-Reichs, vol. 2, Abt. 3, 1907

p. 1579 (listed).—Hartlaub, Mem. Mus. Comp. Zool., vol. 27, No. 4, 1912, p. 280 (in Blake

collection), pp. 400-409 (synonymy; history; Blake sta. 222 [specimen lost]; Albatross sta. 2663;

detailed description of the latter; discussion), pi. 8, fig. 13, pi. 10, figs. 6-14, pi. 15, figs. 8, 9.

Zenometra columnaris A. H. Clark, Smithsonian Misc. Coll., vol. 50, pt. 3, 1907, p. 354 (listed);

Proc. U.S. Nat. Mus., vol. 34, 1908, p. 221 (compared with Z. [Saramelra] triserialis)
, p. 237 (with

Z. pyramidalis); Smithsonian Misc. Coll., vol. 52, pt. 2, 1908, p. 233 (West Indian species)

Unstalked crinoids of the Stdoffa-Exped., 1918, p. 231 (references?) ; The Danish //iffo/Z-Exped.,

vol. 4, No. 5, Crinoidea, 1923, p. 42 (range); Mem. Soc. Cubana Hist. Nat., vol. 14, No. 2, 1940,

pp. 139, 140, p. 142 (in key), p. 144 (references); Bull. U.S. Fish Comm., vol. 55, 1954, p. 374

(listed).

Zenometra pyramidalis A. H. Clark, Proc. U.S. Nat. Mus., vol. 34, 1908, p. 221 (compared with

Z. triserialis), p. 237 (description; Albatross sta. 2415); Smithsonian Misc. Coll., vol. 52, pt. 2,

1908, p. 233 (West Indian species).—Hartlaub, Mem. Mus. Comp. Zool., vol. 27, No. 4, 1912,

p. 409.—A. H. Clark, Unstalked crinoids of the Szfcoffa-Exped., 1918, p. 231 {= Z. columnaris).
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Description.—The centrodorsal is long columnar, about 5 mm. in diameter through-
out and about 8 mm. long, to long truncated conical, about twice as long as broad at

the base, with 5 high and sharply rounded interradial ridges, which decrease slightly

to considerably in height distally; in each radial area there are 2 regular columns of

cirrus sockets, usually 6 in each, which are separated in the median line by a more or

less developed low ridge. Only about half the cirrus sockets in each column appear
to be functional, the 2 or 3 apical-most in each column having the central canal closed,

though being otherwise perfectly formed. The dorsal pole of the centrodorsal is

irregular, plane, or slightly concave.

The cirri are XX-XL, 50, from 55 to 60 mm. in length, strongly compressed
laterally. The first segment is short, the second is about half as long as broad, the

third is about as long as broad, the fourth is about half again as long as broad, and the

following increase in length, the tenth being about 4 times as long as broad. After the

fourteenth the length gradually decreases so that the twenty-first is only about twice

as long as broad, the twenty-seventh is about as long as broad, and those following be-

come very short. Half of the entire length of the cirri is included within the first 16

segments. The earlier segments as far as the fourteenth have expanded and produced
distal ends which overlap the proximal ends of the segments succeeding. From about
the fifteenth segment onward this overlapping gradually dies away ventrally, but dor-

sally becomes more pronounced and transforms into a forward projecting spine which
occupies progressively more and more of the dorsal surface of each segment, on the short

terminal segments becoming a high curved carinate process. The opposing spine is

triangular, its base occupying the entire dorsal surface of the small penultimate segment.

The terminal claw is conical, not longer than the penultimate segment.

The ends of the basal rays are visible as a continuation of the high interradial

ridges of the centrodorsal to the angles of the calyx, forming high bridges between the

deep subradial clefts.

The radials are very short, U-shaped, with a median and 2 lateral tufts of fine

spines or a broad fringe of long glassy spines. The IBr, are very short and band-like,

broadly V-shaped, deeply incised by a posterior process from the axiUaries, with a

broad fringe of fine spines along the proximal border. The IBr2 (axillaries) are large,

rhombic, with all the sides concave, broader than long; the borders all around are

fringed with spines, which are much longer on the proximal than on the distal sides,

and there is usually also a small tuft of spines in the distal angle.

The elements of the IBr series and the first 4 or 5 brachials are in close apposition

with their neighbors and sharply and broadly flattened against them.

The 10 arms are about 130 mm. long. The first brachials are very short with the

outer side somewhat longer than the inner and the latter in contact above the anterior

angle of the axillary. The second brachials are large and irregular in shape. The first

syzj-gial pair (composed of brachials 3+ 4) is oblong, not quite so long as broad. The
following brachials to the tenth are wedge-shaped with more or less developed articular

tubercles, and those succeeding are triangular and about as long as broad. After about

the thirtieth the brachials become laterally compressed and develop prominentlj' over-

lapping distal edges which bear dorsally a fringe of small spines. The distal brachials

gradually become more wedge-shaped and finally elongate. The first 6 brachials may
have a fringe of small spines on either side.
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Syzygics occur between brachials 3+ 4, again about 9+ 10 (from 6+ 7 to 13+14),

and distiiUy at intervals of 3 or 4 muscular articulations.

P, is 7 nun. long, very much compressed, composed of about 12 segments all of

which are much longer than broad, especially the distal which are excessively elongated.

Po is 12 mm. long, much stouter than P,, with 16 segments, of which the first is about

half again as long as broad and the following become progressively elongated ; the first

4 segments are comparatively broad and much flattened, those following being more

slender and more nearly cylindrical. P4 is 7 mm. long with 12 segments, stout at the

base like Pj but rapidly tapering; the first segment is not quite so long as broad, the

second is about as long as broad, and the following rapidly become elongated. The

distal pinnules are 16 or 17 mm. in length; the first segment is about 3 times as broad

as long, trapezoidal, the second is nearly as long as broad, also trapezoidal, and the

third and following are slender and cyUndrical, greatly elongated, with the distal edges

armed with a few slender spines. There are 18 to 20 segments in the distal pinnules.

Localities—Blake station 222; off St. Lucia, British West Indies (lat. 13°5S'37"

N., long. 61°04'45" W.); 771 meters; temperature 5.83° C; sand and ooze; February

16, 1879 [P. H. Carpenter, 1881 ; Hartlaub, 1912] (specimen lost). Locality of original

type.

Albatross station 2400; Gulf of Mexico, southeast of Pensacola, Florida (lat.

28°41'00" N., long. 86°07'00" AV.); 308 meters; gray mud; March 14, 1885 (arm

fragment, U.S.N.M., 34570).

Albatross station 2663; off northern Florida (lat. 29°39'00" N., long. 79°49'00"

W.); 769 meters; temperature 5.95° C; brown sand; May 4, 1886 [Hartlaub, 1912]

(3, U.S.N.^L, 34630, 34633). Locality of neotype.

Albatross station 2415; off Savannah, Georgia (lat. 30°44'00" N., long. 79°26'00"

W.); 804 meters; temperature 7.56° C; coral, coarse sand, shells and foraminifera

;

April 1, 1885 (7, U.S.N.M., 22668, 34.569, 34571, 36141, 36249).

Albatross station 2416; off Georgia Gat. 31°26'00" N., long. 79°07'00" W.); 504

meters; temperature 12.11° C; coarse broken shells; April 1, 1885 (1, LT.S.N.M.,

36214).

Geographical range.—From St. Lucia to Pensacola, Florida, and the coast of

Georgia.

Bathymetrical range.—From 308 to 804 meters; the average of 5 records is 631

meters.

Thermal range.—From 5.83° C. to 12.11° C; the average of 4 records is 7.86° C.

History.—In his prelimmary report (1881) on the comatulids collected by the Blake,

Dr. P. H. Carpenter mentioned as a new species Antedon columnaris. Later in the

same paper he said:

The peculiarities of Antedon columnaris are almost sufficiently obvious in Fig. 8. I can find no

traces on its columnar centrodorsal of any sutures which would indicate its composition out of two or

more anchylosed joints. In fact the alternating arrangement of its cirrhus sockets indicates the

improbatiihty of such an anchylosis. They are disposed in five double rows separated by inter-

radial ridges, at the tops of which minute basals [the ends of the basal rays] are visible, just as in

Pentacrinus [Cenocrinus] asteria. The lower end of the column is somewhat concave, but appears

to be completely closed and devoid of any central perforation. The loose arms obtained with the

calyx are rather large and massive, and resemble those of Atelecrinus in having the ambulacrum close

down upon the top of the large muscular bundles.

In the Challenger report in 1888 Carpenter gives this species from off St. Lucia in
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422 fathoms, so that the single individual from Blake station 222 mentioned and

fij^ured in 18S1 is evidently the only one he ever saw.

In 1908 I described a supposedly new species which I called Zenomeira pyramidalis;

but this is obviously nothing more than a case of indi\ndual variation.

Hartlaub did not find Carpenter's specimen in the Blake collection, which was

turned over to him after Carpenter's death. He \\Tote me to see if he could have

another for study, and I sent him one from Albatross station 2663, which is the one

described and figured by him in 1912 as a supplement to the description published and

the figures left by Carpenter.

Genus ANISOMETRA John

Aniaometra John, Rep. B.A.N.Z. Antarctic Res. Exped. 1929-31, ser. B, vol. 4, pt. 6, 1939, p. 204

(diagnosis; type species Aniaometra frigida sp. nov.).

Diagnosis.—A genus of Zenometrinae in wliich the cirrus sockets are arranged

in ten columns, two m each radius, the radial pairs being separated from one another

on the peripheral part of the centrodorsal by a narrow naked space, which is not

ridged or grooved; cirri not fully known; Pi present; oral pinnules short, of few and

unequal segments
;
genital pinnules twice as long and of elongated segments.

Type species.—Anisometra Jrigida John, 1939.

Geographical range.—Known only from off MacRobertson Land, Antarctica

(lat. 66° S., long. 62° E.).

Bathymetrical range.—219 meters.

AN1SOMETBA FRIGIDA John*

Anisometra frigida John, Rep B.A.N.Z. Antarctic Res. Esped., 1929-31, ser. B, vol. 4, pt. 6, 1939,

p. 192 Oisted), pp. 204, 205, fig. 4.

Description.—The type and only known specimen is small, the distance from the

proximal edge of the IBri to the second syzygy (9+ 10) is 6.0 mm.
The centrodorsal is high and conical, slightly higher than wide, the basal width

being 1.2 mm. and the height 1.3 mm. The dorsal pole is rounded, the ventral edge

straight. The cirrus sockets are arranged in ten regular colimins, the pair of columns

in each radius being separated on the proximal part of the centrodorsal by a narrow

naked area which is quite flat. There are three to five sockets in each column.

No cirri remain attached to ttie centrodorsal, but a small one, about 6 mm. long,

was found wedged between a pair of arms and presumably belongs to this species. It

is probably immature. There are 21 segments. The first two are short. The third

is slightly longer than broad. The fourth and fifth are t%vice as long as broad and

slightly waisted. The remaining segments decrease gradually in length, the distal

ones are broader than long. Each is wider distally than proximaUy, the greater ^vidth

being on the dorsal side, but there are no dorsal spines. Tlie opposing spine is weak,

the terminal claw strong.

The radials are long and considerably wider distally than proximally. The
distal half of the dorsal surface is bent outwards at a marked angle to the pro.ximal

*See also Addenda (p. 837) under 1963.

656-622—67 33
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half. The distill edge is very concave, and is everted and coarsely spiny. The

IBr, are shorter than the radials, being about three times as broad as their length

in the midline. The proximal edge is concave, the distal fau-ly deeply incised by the

axillary. The IBr, are not in apposition. The axillarics arc slightly broader than

long; all the edges are concave, the distal more so than the proximal.

The fii-st three syzygies are at brachials .3-f4, 9+ 10, and 14+ 15. The fragments

which remain of the more distal parts of the arms show syzj-gial pairs separated by

one brachial. The width at the first syzj-gy is 0.7 mm.

The middle part of the dorsal sui-faccs of the division scries and the proximal

brachials as far as the second syzygy is beset with low and irregular spines; in addi-

tion the distal edges of the brachials between the firet and second syzygies are everted

and produced into spines. Beyond the second syzygy the brachials have smooth and

somewhat hollow dorsal surfaces, but their distal edges are more everted and produced

into stronger spines than those of the lower brachials.

P, is of 4 to 6 imequal segments, and very short, but of different lengths on different

arms; on some arms it is much less, on others more, than 1 mm. long. On one arm the

first segment is short, the second longer and much wider than any of the remainder,

but twice as long as broad; the third and fourth are slightly longer than broad; the

fifth short and small. The Pi of another arm is of equal length, and the proportions

of the segments are the same except that the second segment is not conspicuously

wider than the others. In a very short Pi of four segments, each segment is only

slightly longer than broad.

P2 is generally similar to Pi. It is of five or six segments, of which all but the first

and last may be considerably longer than broad; the second may be more massive

than the others. P2 may be of the same length as, or longer or shorter than, the Pi

of the same arm. P^ is similar.

The genital pinnules, of which P3 is the first, are more than twice as long as the

oral pinnules. P3 is 2.5 mm. long and of nine segments, of which all but the first

two are elongated, being up to five times as long as broad. The distal ends of the

segments are everted and spiny. An enormous gonad lies along the third to sixth

segments of one, a still larger one along the third to seventh segments of another.

They are testes. P4, Pc and P^ are similar to P3. They lack ambulacral grooves.

It cannot be stated whether the genitals extend beyond P4, for none is complete beA'ond.

The disk is naked.

Locality.—B.A.N.Z.A.R.E. station 107; off MacRobertson Land, Antarctica (lat.

66°4o' S., long. 62°03' E.); 219 meters; February 16, 19.31 [John, 1939] (1, B.M.).

Genus BALANOMETRA A. H. Clark

Antedon (part) P. II. Carpenter, Bull. Mus. Comp. Zool., vol. 9, Xo. 4, 1881, p. 155, and following

authors.

Perometra (part) A. H. Clark, Smitlisonian Misc. Coll., vol. 50, pt. 3, 1907, p. 258.

Balanomelra A. II. Clark, Proc. Biol. Soc. Wa.shington, vol. 22, 1909, p. 177 (diagnosis; type species

Antedon balanoidcs P. II. Carpenter, 1888; referred to the Zenometrinae) ; Crinoids of the Indian

Ocean, 1912, p. 10 (absent from Japan), p. 11 (absent from the west coast of the Malay peninsula,

the Andamans, and further westward), p. 26 (confined to the Philippine Islands), p. 61 (in key)

p. 238 (original reference; type); Die Crinoiden der Antarktis, 1915, p. 114 (in key to the genera

of Zenometrinae); Journ. Washington Acad. Sci., vol. 7, 1917, No. 5, p. 127 (referred to the
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Zenometrinae) ; No. 16, p. 509 (in key; range); Unstalked crinoids of the Sitoj/a-Exped., 1918,

p. 222 (in key; range), p. 232 (key to the included species).

—

Gisl6n, Zool. Bidrag Uppsala,

vol. 9, 1924, p. 212; Kiingl. Fysiogr. Sallsk. Handl., new ser., vol. 45, No. U, 1934, p. 18.

Diagnosis.—A genus of Zenometrinae in which the centrodorsal is elongate conical

with its surface divided into 5 radial areas by prominent interradial furrows; tlie

cirrus sockets are arranged in 2 columns in each radial area, the 2 columns being sepa-

rated by a midradial line or shallow groove; the cirri have rather numerous (27 to 40)

segments, of which the longest are about 4 times as long as broad or even longer, and

the last 10 are little if any longer than broad with the distal edge projecting dorsally;

the elements of the IBr series and the lower brachials are not in lateral contact, and

their edges are smooth; P| and P^ are absent.

Type species.—Antedon halanoides P. H. Carpenter, 1888.

Geographical range.—Only known from the Philippine Islands.

Bathymetrical range.—From 142 to 150 meters.

BALANOMETRA BALANOIDES (P. H. Carpenter)

Anledon, sp. P. H. Carpenter, Bull. Mus. Comp. Zool., vol. 9, No. 4, 1881, p. 155 (specimen from

near the Philippines lacking the lower pinnules).

Antedon halanoides P. H. Carpenter, Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 207 (descrip-

tion; sta. 201), pi. 33, figs. 6, 7.— A. H. Clark, Smithsonian Misc. Coll., vol. 50, pt. 3, 1907,

p. 344 (related species exhibiting characters of the Basicurea group).

—

Hamann, Bronn's Klassen

und Ordnungen des Tier-Reichs, vol. 2, Abt. 3, 1907, p. 1580.—A. 11. Clark, Crinoids of the

Indian Ocean, 1912, p. 34 (of P. H. Carpenter, 1888= Bateno?«eira halanoides).

Peromelra halanoides A. H. Clark, Smithsonian Misc. Coll., vol. 50, pt. 3, 1907, p. 358 (listed);

vol. 52, pt. 2, 1908, p. 229 (compared with P. elongata).

Peromelra elongata A. H. Clark, Smithsonian Misc. Coll., vol. 52, pt. 2, 1908, p. 229 (description;

Alhatross sta. 5178).

Balanome.lra halanoides A. H. Clark, Crinoids of the Indian Ocean, 1912, p. 34 {= Antedon halanoides

P. H. Carpenter, 1888), p. 238 (synonymy; locality); Smithsonian Misc. Coll., vol. 61, No. 15,

1913, p. 57 (published references to specimen in the B.M.; Challenger sta. 201); Unstalked crinoids

of the Siboga-Exped., 1918, p. 232 (in key; range), p. 233 (references).

—

Gisl^n, Ark. Zool.,

vol. 19, No. 32, 1928, p. 10, no. 49 (notes).

Balanometra elongata A. H. Clark, Crinoids of the Indian Ocean, 1912, p. 238 (synonymy; locality);

Unstalked crinoids of the Sihoga-Exped., 1918, p. 232 (in key; range; references).

Description oj the type specimen.—The centrodorsal is a much elongated cone

5.5 mm. high, its sides divided into 5 radial areas by deep interradial furrows, whicli

are broader than the cirrus sockets. In each radial area there is a shallower median

furrow not so broad as the cirrus sockets. The cirrus sockets in each radial area are

arranged in 2 columns of 6 or 7 each, beyond which more or loss faint scars continue

the columns toward the dorsal pole.

The cirri number about LX and have 35 to 40 segments of which the basal are short

and the following to the tenth or twelfth are much longer than broad and develop a faint

dorsal keel wliich projects beyond the base of the succeeding segments and decreases

in height proximally. The succeeding segments are shorter, though always longer

than broad, and become laterally compressed.

The radials are concealed by the centrodorsal. The IBri are oblong with a deeplj'^

incised distal border, and are just in contact at their proximal angles. The IBr^

(axillaries) are I'hombic, their obtuse proximal angle rising to a synarthrial tubercle

with the median portion of the distal border of the IBri.
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The 10 arms are probably about 60 ram. long. The first bracliials have long

exterior borders. The second brachials are irregularly quadrate and rise posteriorly

to a synarthrial tubercle with the first. The following brachials are triangular, broader

than long. The widtli at the first syzygy is 1.5 mm. and the length from the pro.ximal

edge of the IBri to the second syzygy is 7.0 mm.
Syzygies occur between brachials 3+4, 9+ 10, and 14+15, and distally at intervals

of from 3 to 7 (usually 4) muscular articulations.

Pi and P» are absent.

Pj is 7 mm. long with 15 segments. P3 and Pc are generally stouter, and those

following less so, but of increasing length.

The disk is naked, about 6 mm. in diameter.

The color in alcohol is a deep rose red with the cirri and the ends of the arms white.

Description oj the type o/B. elongata.—The centrodorsal is sharply conical, greatly

elongated, 1.5 mm. broad at the base and 4 mm. high, with the sides divided into 5

radial areas by shallow U-shaped furrows averaging about half as broad as the adjacent

cirrus sockets. In each radial area there is a median line rather less than half as

broad as the interradial furrows. Each radial area carries 2 columns of cirrus sockets,

one on either side of the median line, of 4 or 5 each, beyond which, in the apical third of

the centrodorsal, are several partially obliterated sockets continuing the columns.

The cirri are XLV, 27-35 (usually nearer the latter), from 20 to 26 mm. long.

The first segment is about twice as broad as long, the second is shghtly longer than

broad, the third is about two and a half times as long as broad, the fourth is rather over

three times as long as broad, and the fifth and following are about four times as long as

broad, or rather longer; after the tenth or twelfth the segments gradually decrease in

length so that the last ten are about as long as broad or only slightly longer than broad.

After the fii'st ten the distal dorsal edge of the segments begins to be somewhat prom-

inent, this feature very gradually increasing distally. The opposing spine rises from

almost the entire dorsal surface of the penultimate segment; it is rather stout, ^rith

the ape.x terminal in position, and its height is somewhat less than the width of the

segment which bears it. The terminal claw is moderately stout and moderately curved,

and about as long as the penultimate segment.

The radials are rather long, about t\vice as broad as long in the median line. The

IBri are over twice as broad as their lateral length vnth shghtly converging sides, which

are not in contact basally, and with the distal border concave. The IBr2 (axillaries)

arc rhombic, about as long as broad.

The 10 arms are all broken off near the base. The first brachials are small, about

3 times as long exteriorly as interiorly, not in contact interiorly, with the distal border

concave. The second brachials are much larger, irregularly quadrate. The first

syzygial pair (composed of the third and fourth brachials) is half again as long interiorly

as exteriorly, and about twice as broad as the exterior length. The following brachials

as far as the second syzygy are slightly wedge-shaped, about twice as broad as long.

Pi and Pa are absent.

The color in alcohol is purple, the pinnules and cirri and a broad median band on

the arms white.

Notes.—-The differences between the type of balanoides and the type of elongata

may be summarized as follows:
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balanoides

Centrodorsal half again as high as

broad at the base.

Interradial furrows on the centro-

dorsal deep, broader than the cirrus

sockets.

Columns of cirrus sockets in each

radial area separated by a median

furrow not so broad as the cirrus

sockets.

Cirrus segments 35-40, the longest not

over 3 times as long as broad, and the

distal all markedly longer than broad.

SjTiarthrial tubercles developed.

elongata

Centrodorsal nearly 3 times as high as

broad at the base.

Interradial furrows on the centrodorsal

shallow, only about half as broad as

the cirrus sockets.

Columns of cirrus sockets in each radial

area separated by a narrow median

line, not a furrow.

Cirrus segments 27-35, the longest

about 4 times as long as broad or even

longer, and the terminal 10 as long as,

or only slightly longer than, broad.

Synarthrial tubercles absent.

From this comparison it would seem that the only differences of importance

between balanoides and elongata lie in the longer centrodorsal and the longer earlier

cirrus segments of the latter. Considering the fact that both specimens came from

the same region and were taken at practically the same depth, it seems safe to consider

the former to be the result of individual variation, and the latter as indicating imma-

turity, and thus correlated with the slightly lesser number of cirrus segments and the

absence of sjmarthrial tubercles.

Localities.-—Challenger station 201; off Mindanao, Philippine Islands (lat. 7°03'

N.,long. 121°48'E.); 150 meters; stones and gravel; October 26, 1874 [P. H. Carpenter,

1881, 1888; A. H. Clark, 1913] (1, B.M.). Type locahty.

Albatross station 5178; near Romblon, Phihppine Islands; Point Origon (N.)

bearing S. 5° E., 2.3 miles distant Gat. 12°43'00" N., long. 122° 06'15" E.); 142 meters;

fine sand; March 25, 1908 [A. H. Clark, 1908] (1, U.S.N.M., 25449).

History.—It was the tj'pe specimen of this species to which Carpenter referred in

1881 when, m remarking upon a peculiar species dredged by the Blake in which Pi

and Pa are absent (subsequently called by him Antedon [now Hypalometra] dejecta),

he mentioned that the Challenger had dredged a specimen near the Philippine Islands

which presented the same peculiarity.

Carpenter described and figured this species in 1888 from a single mutilated ex-

ample, and in 1908 I described as elongata another mutilated specimen which I now

feel sure is conspecific wath it.

Genus ADELOMETRA A. H. Clark

Antedon (part) P. H. Carpenter, Proc. Roy. Soc, vol. 28, 1879, p. 384, and following authors.

Adelomelra A. H. Clark, Smithsonian Misc. Coll., vol. 50, pt. 3, 1907, p. 363 (diagnosis; type species

Antedon angustiradia P. H. Carpenter, 1888); Bull. Mus. Comp. Zool., vol. 51, No. 8, 1908, p. 248

(same); Proc. Biol. Soc. Washington, vol. 21, 1908, p. 136 (referred to the Antedonidae) ; Proc.

U.S. Nat. Mus., vol. 34, 1908, p. 211 (referred to the Antedonidae, restricted); Amer. Nat.,

vol. 42, No. 503, 1908, p. 724 (color); Proc. Biol. Soc. Washington, vol. 22, 1909, p. 176 (referred

to the Zenometrinae) ; Crinoids of the Indian Ocean, 1912, p. 10 (absent from Japan), p. 26
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(habitat), p. 62 (in key), p. 238 (originul reference; type); Internal. Rev. gesamt. Ilydrobioi.

und Hydrogr., vol. 6, 1914, pp. 5 and following (both Atlantic and Indo-Pacific; range and its

significance); Die CrinoJdon der Antarktis, 1915, p. 114 (in key), p. 182 (occurs in Atlantic and

Indo-Pacific; range); Journ. Washington Acad. Sci., vol. 7, No. 16, 1917, p. 509 (in key; range);

Unstalked crinoids of the .Si7)030-Exped., 1918, p. 222 (in key; range), p. 233 (key to the included

species); Univ. Iowa Studies in Nat. Hist., vol. 9, No. 5, 1921, p. 13 (West Indies and Indo-

Pacific), p. 16 (in key); The Danish /nj7o//-Exped., vol. 4, No. 5, Crinoidea, 1923, p. 42 (range),

p. 53 (in key).

—

Ekman, Zoogeographica, vol. 2, No. 3, 1934, pp. 328, 343 (zoogeographical

significance); Tiergeographie des Meeres, 1935, p. 67.

—

GislSn, Lunds Univ. Arsskr., new ser.,

Avd. 2, vol. 40, No. 8, 1944, p. 54, footnote.

Diagnosis [by A.M.C.].—A genus of Zenoinetrinae in wliich the ccntrodorsal is

conical, almost equal in height to the basal diameter, with two regular columns of

cirrus sockets in each radial area separated by naked, shallow interradial grooves; the

longest cirri have over 50 segments, of which less than half are longer than broad and

the distal ones are very short, each with a prominent dorsal crest; the division series

and lower brachials are smooth and cyhndrical, those of neighboring series not in

lateral contact; the single specimen known is multibrachiate witli 14 arms and hence

four IIBr series, of which three are of 4 ossicles and the other of 2; Pj, where present

is long with the outer half very attenuated; the following three pinnules. Pi, Pj and

Ps, are progressively shorter.

Type species.—Antedon angustiradia P. H. Carpenter, 1888.

Geographical distribution.—Known only from off the Kei Islands.

Bathymetrical distribution.—Known onlj' from 256 meters.

Remarks.—-The genus Adelometra was established in 1907 for Antedon angustiradia,

which had been d(>scribed and figured by Dr. P. H. Carpenter in 1888 and referred by
him to his "Sarignyii Group" (now the family Himerometridae) because of the presence

of 14 arms in the unique tj'pe, three of the extra division series being 4(3+ 4) and one 2.

This specimen with its conical ccntrodorsal and cirrus sockets in vertical columns

clearly belongs rather to the subfamily Zenometrinae of the family Antedonidae.

[Note by A.M.C] In 1908 Mr. Clark described a new species from off Havana,
Cuba, which he called Adelometra tenuipes, but in 1936 he established a new
genus, Caryometra, to accommodate this species.

ADELOMETRA ANGUSTIRADIA (P. H. Carpenter)

Figure 25

[See also vol. 1, pt. 2, pi. 44, fig. 1300]

Antedon, sp. (part) P. H. Carpenter, Proc. Roy. Soc, vol. 28, 1879, p. 384 (.Challenger sta. 192).

.\nledon angustiradia P. II. Carpenter, in von Graff, Challenger Reports, Zoology, vol. 10, pt. 27,

1884, p. 74 (sta. 192; myzo.stomes; Jiomen nudum); Challenger Reports, Zoology, vol. 26, pt. 60,

1888, p. 253 (description; sta. 192), pi. 45, fig. 4. —Bhaun, Centralbl. Bakteriol. und Parasitenk.,

vol. 3, 1888, p. 210 (myzostomcs).

—

IIartlaub, Nova Acta Acad. German., vol. 58, No. 1, 1891,

p. 16.—Minckert, Arch. Naturg., 1905, vol. 1, p. 224.—IIamann, Bronn's Klassen und Ordnun-
gen des Tier-Reichs, vol. 2, Abt. 3, 1907, p. 1582 (listed).

Antedon angustiradiata Minckert, Arch. Naturg., 1905, vol. 1, p. 224.
Adelometra angustiradia A. II. Clark, Smithsonian Misc. Coll., vol. 50, pt. 3, 1907, p. 364 (listed);

Proc. U.S. Nat. Mus., vol. 34. 1908, p. 236 (compared with A. tenuipes); vol. 35, 1908, p. 119.

footnote (arm structure) ; Crinoids of the Indian Ocean, 1912, p. 35 {= Antedon angustiradia P. H.
Carpenter, 1888), p. 238 (synonymy; locality); Smithsonian Misc. Coll., vol. 61, No. 15, 1913,

p. 57 (published references to the specimen in the British Museum; Challenger sta. 192); Un-
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stalked crinoids of the .Sifeoya-Hxped., 1918, p. 233 (in key; range; references).—GiSLfiN, Ark.

Zool., vol. 19, No. 32, 1928, p. 10 (notes).

Adelometra angusiiradi'aln Gislen, Kiingl. Fj'siogr. Sallsk. Handl., new ser., vol. 45, No. 11, 1934,

pp. IS, 22.

Description [iiiodifictl by A.M.C.].—The centrodorsal is conical, 2.8 mm. in diam-
eter and 2.5 mm. in vertical height. The cirrus sockets are arranged in 10 regular

vertical columns with usually four to a column; the sockets of adjacent columns tend

to alternate in level. The interradial spaces between the columns arc wider than the

radial ones and are slightly hollowed.

The cirri are XLII in number with up to 70 segments and may be 25 nun. in

length. They are almost straight for the first three-quarters of their length but are

lightly coiled towards the tip. The first three segments are short; the fourth to about
the fourteenth are longer than broad, but not more than a third again as long as broad;

the following segments become progressively shorter and each develops a forward pro-

jecting dorsal spine which becomes very prominent on the short terminal segments,

changing from a high crest, rounded in profile, to a more acute projection. The oppos-

ing spine is prominent and the terminal claw short and curved.

The radials are short and are depressed at their lateral edges. The IBri are longer,

tapering distally and widely separated laterallj". The IBrj (a.xillaries) are pentagonal

with the proximal side only slightly convex. They are broader than long.

The arms are 14 in number, about 45 mm. long. The IIBr series are 4 in three

cases and 2 in the other. [Note by A.M.C] Gislen (1928) writes that where there are 4

ossicles in the IIBr series the third and fourth are not united by syzygy. Carpenter

himself took these articulations for syzygies but commented that one of them at least

does not have the appearance of a syzygy. From an external examination I am inclined

to agree with Gislen ; certainly the joint is much more constricted than are the syzygies

in comparable positions in Oligophreate species.

From the proximal edge of the IBrj to the second syzygy (where no IIBr series

intervenes) measures 8.5 mm. and the width at the first syzygy is 1.15 mm.
The free undivided arms consist of about 100 brachials which are at first triangular,

then wedge-shaped, later becoming narrow and elongated. On brachials arising from

IIBr series the second sj'zygy appears to be delayed until the thirteenth and fourteenth

brachials, or even further distally. The distal intersyzygial interval varies between

two and seven (usually five or six) muscular articulations.

One (almost?) complete Pd remains (1957); it is about 10 mm. long and has about

30 elongated segments, of which the basal are rather stout but those of the outer half

are very attenuate. Pi probably had about 20 segments measuring 8 mm.; all are

broken. P2 has 11 segments, 5 mm. long and P3 with 8 segments is 4 mm. long. All

these pinnules are similar in shape but are progressively shorter. The following ones

tend to increase in length and the distal pinnules are long and fihform with 16 to 18

segments measuring 8 to 9 mm. in length. They have no trace of spicules in the

ambulacra.

The disk is naked and much incised, 9 mm. in diameter. The division series and the

lowest pinnules are somewhat webbed by perisome.

Saccuh are abundant on the disk, arms and pinnules.

Remarks.—This species presents a number of anomalies. The arms suggest that

it might possibly be the young of some species of IHmerometra or a related genus

but the arrangement of the cirrus sockets in definite columns, the large number of
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Figure 25.

—

Addomttra angustiradia (P. H. Carpenter), holotype: a,

Centrodorsal in interradial view; b, in radial view; c, two radials and

proximal parts of the postradial series; d, longest cirrus segments;

e, distal part of cirrus.

cirrus segments of which the outer are short with dorsal spines, and the long segmented

pinnules which become very slender and filiform distally, are features duplicated else-

where only in such genera as Zenometra, Sarametra and Poliometra, and it is near these

that this species undoubtedly belongs.

Although no other species in the Zenometrinae has ever been found with more

than 10 arms, in the Perometrinae all the four known examples of Perometra ajra have

11 or more arms.

Locality.—Challenger station 192; near the Kei Islands (lat. 5°49'15" S., long.

132°14'15" E.);250 meters; blue mud; September 26, 1874 [P. H. Carpenter, 1888;

A. H. Clark, 1913; Gislen, 1928] (1, B.M.).

Genus SARAMETRA A. H. Clark

Zenomelra (part) A. H. Clark, Proc. U.S. Nat. Mus., vol. 34, 1908, p. 213.

Sarametra A. H. Clark, Journ. Washington Acad. Sci., vol. 7, 1917, No. 5, p. 127 (referred to the

Zenometrinae), p. 129 (diagnosis; type species Zenometra triserialis A. H. Clark, 1908; range);

No. 16, p. 510 (in key; range); Unstalked crinoids of the Siboga-'Exped., 1918, p. 223 (in key;

range), p. 231; Journ. Linn. See. (Zool.), vol. 30, 1929, p. 661.

—

Gisl£n, Lunds Univ. Arsskr.,

new ser., Avd. 2, vol. 40, No. 8, 1944, p. 54.

Diagnosis.—A genus of Zenometrinae m which the centrodorsal is elongate conical

with the surface divided into 5 radial areas by 5 bare interradial Imes not raised above
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the goiioral surface which arc equal in width to about half the transverse diameter of

the cirrus sockets; the cirrus sockets are arranged in 3 closely crowded columns in each

radial area; the cirri are long with numerous (about 60) segments, of which the longest

proximal are from two and a half to three times as long as broad and the last 20 or

more are broader than long with prominent dorsal spines; the elements of the IBr

series are not in lateral contact; these ossicles and the earlier brachials have conspic-

uously spiny borders; and all the pinnules are present.

Type species.—Zenometra triserialis A. H. Clark, 1908.

Geographical range.—The Hawaiian and Nicobar Islands.

Bathymetrical range.—One record, 351-643 meters.

Thermal range.—Between 18.11° C. (at 351 meters) and 5.72° C. (at 643 meters).

KEY TO THE SPECIES OF SARAMETRA

o'. Cirri about LXXV, arranged in three columns in each radial area; Pj and P2 both with 22 seg-

ments (Hawaiian Islands; 351-643 meters)..- triserialis (p. 507)

a'. Cirri about CXL, arranged in three or four columns in each radial area; Pi with 17 segments,

P2 with only 15 segments (off the Nicobar Islands) nicobarica (p. 508)

SARAMETRA TRISERIALIS (A. H. Clark)

[See vol. 1, pt. 1, figs. 109 (p. 175), 214 (p. 241), 377 (p. 301); pt. 2, figs. 300 (p. 221), 801(p. 378)]

Zenometra triserialis A.H. Clark, Proc. U.S. Nat. Mus., vol. 34, 1908, p. 213 (in key), p. 219 (descrip-

tion; Albatross sta,. 4122); Smithsonian Misc. Coll., vol. 52, pt. 2, 1908, p. 233 (Hawaiian species);

Crinoids of the Indian Ocean, 1912, p. 234 (synonymy; locality).

Sarametra triserialis A. H. Clark, Journ. Washington Acad. Sci., vol. 7, 1917, No. 5, p. 129 (listed);

Unstalked crinoids of the Siboga-Exped., 1918, p. 231 (references); Smithsonian Misc. Coll.,

vol. 72, No. 7, 1921, pi. 2, fig. 26 (ambulacral deposits); Journ. Linn. Soc. (Zool.), vol. 36, No.

249, 1929, p. 661 (compared with S. nicobarica) ; Mem. Soc. Cubana Hist. Nat., vol. 14, No. 2,

1940, p. 140.

Diagnostic features.—The cirri are about LXXV, arranged in three columns in

each radial area; Pi is 8 mm. long with 22 segments; P2 also has 22 segments but is

stouter and 10 mm. long.

Description.—The centrodorsal is elongate conical, 3.5 mm. broad at the base and

6 mm. high, with its sides divided into 5 radial areas by 5 interradial lines equal in

width to about half the diameter of the adjacent cirrus sockets wJiich are not raised

above the general surface. The cirrus sockets are an-anged in 3 closely crowded columns

of 5 each in each radial area. The apical third of the centrodorsal is thicklj^ covered

with short more or less branched spines and bears more or less obliterated cirrus sockets.

The cirri are about LXXV, 60, rather slender, from 40 to 45 mm. long. The

first segment is short, the second is rather longer, the third is about as long as broad,

and tlie following gradually increase in length to the seventh to eighteenth or twentieth

which are between two and a half and three times as long as broad; tliose succeeding

gradually decrease in lengtb becoming about as long as broad on or near the thirty-

third, and distally broader than long. From the fourth or fifth to the eighth or ninth

the segments have their ends somewhat expanded, and the following have the distal

dorsal edge rather prominent so that the cirri have a sen-ate dorsal and smooth ventral

profile; in the terminal portion the cirri become moderately compressed, and the

dorsal surface of the segments becomes carinate and forms low spines. The opposing

556-622—67 34



508 BULLETIN 82, UNITED STATES NATIONAL MUSEUM VOLUME 1

spine is terminally situated, triangular, about equal in height to the diameter of the

penultimate segment, arising from the entire dorsal surface of that segment. The
terminal claw is stout basally, slender distally, strongly curved, and longer than the

penidtimatc segment. Botli the opposing spine and the terminal claw arc rather

disproportionately large.

The ends of the basal rays are visible, delimiting tlie deep subradial clefts.

The radials arc short, with the distal edge fringed with spines. The IBr, are

short, about 4 tunes as broad as long, with the posterior border strongly everted and

very spinous and the anterior edge incised by a posterior projection from the axillary.

The IBro (axillaries) are rhombic, about twice as broad as long, with all the sides

everted and very spinous.

The 10 deep laterally compressed arms are apparently about 150 mm. long. The

first brachials arc short, rather longer exteriorly than interiorly where they are united

in their proximal half above the anterior angle of the axillary, with the anterior border

incised, and with the posterior border everted and spinous. The second brachials

are larger, irregularly quadrate, with the anterior and posterior borders everted and

spinous. The first syzygial pair (composed of the third and fourth brachials) is about

as long as broad, slightly longer interiorly than exteriorly, with the anterior and posterior

borders and the syzygial line spinous. The following 5 segments are oblong, about

half again as broad as long, with both edges everted and standing up verticall}^ as a

row of fine thickly set spines. The following brachials ai'e oblicjuely wedge-shaped,

about as long as broad, gradually becoming more elongate distaUy, at the extreme tip

of the arm being oblong and twice as long as broad. All of the brachials have over-

lapping spinous ends.

Syzygies occur between brachials 3+4, 9+ 10, and 14+ 15, and distally at intervals

of from 2 to 5 (usually 3 or 4) muscular articulations.

All the pinnules, especially the lower, are very slender. P, is 8 mm. long with

22 segments, of which the first 3 are about as long as broad with the corners cut away,

the next 2 are progressively longer and more slender, and the remainder are greatly

elongated and very slender. Pj is 10 mm. long, slightly stouter than P, but with the

same number of segments which are similarly proportioned. The following pinnules

become progi-essively stouter and shorter, with shorter segments, Pe being 7 mm. long

with 17 segments, of which the first is short, the second is about as long as broad, the

third and following are about twice as long as broad, and the few last become more
elongate and very^ slender. The distal pinnules are 15 mm. long with the fnst 2 seg-

ments rather markedly expanded, the first short, wedge-shaped, the second strongly

trapezoidal, about as long as its basal width, and the remainder becoming progressively

elongated with somewhat swollen articulations and with one or two long forward project-

ing spines on the distal end.

Locality.—Albatross station 4122; near Honolulu, Hawaiian Islands; Barber's

Point Light bearing N. 82° E., 2.2 miles distant; 351-643 meters; temperature between
5.72 (at 643 meters) and 18.11° C. (at 351 meters); coarse coral sand and shells; Julv

26, 1902 [A. H. Clark, 1908] (1, U.S.N.M., 22682).

SARA.METRA NICOBARICA (A. H. Clark)

Saramelra nicobarica A. H. Clark, Journ. Linn. Soc. (Zool.), vol. 36, 1929, p. 635 (listed), pp. 661,
662 (off the Nicobar Is.; description), pi. 43, fig. 11.
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Diagnostic features.—The centrodorsal, which is wholly without spiues, is more

than half again as high as broad at the base, and its radial areas carry from three to four

columns of cirrus sockets of which about a hundred probably bore cirri ; the spines on the

ossicles of the division series and on the brachials are short, and are confined to the

borders of the ossicles, and there is a slight development of synarthrial and articular

tubercles; Pj and P2 have 17 and 15 segments respectively.

Description.-—The centrodorsal is elongate-conical, 8.5 mm. high by 5 mm. broad

at the base. For about the basal third the sides converge somewhat less rapidly than

from that point onwards. The tip is unusually acute. The sides are divided into five

radial areas bj' bare interradial lines, which are not raised above the general surface

of the centrodorsal except in one interradial area, where the median portion of the

bare lines forms a low and inconspicuous ridge. These lines are at first from half

as wide to quite as wide as the adjacent cirrus sockets, but gradually narrow and

become obsolete somewhere between the basal half and terminal third of the centro-

dorsal. Two of the radial areas contain basally four closely crowded columns of cirrus

sockets, the sockets of one column alternating with those of the columns on either

side; between a third and half way up the centrodorsal these four columns of cirrus

sockets pass over into three. Another radial area has basally three columns, and along

the right hand border a few sockets representing a fourth column, and the two re-

maining radial areas have three columns of sockets from base to apex. There are 1.3

or 14 sockets to a column, of which the basal four to sLx, which are larger and better

formed than the others, alone appear to have been functional. But well-formed

sockets continue to the apex of the centrodorsal, which is wholly without spines.

[Note by A.M.C] The total number of cirri is estimated at about XCV, though the

sockets altogether number about 140.

None of the cirri are preserved beyond the base. The longest slump remaining

consists of three segments which do not differ from those in the largest cirri of S.

triserialis.

The ends of the basal rays are prominent as tubercles in the interradial angles

bridging over the regions between the shallow subradial clefts.

The surface and distal border of the radials are wholly without spines. The

division series and arms resemble those of S. triserialis, but are proportionally stouter

and also more rugged, with a slight development of synarthrial and articular tubercles.

The general effect is much less spinous than S. triserialis. The spines on the proximal

and distal edges of the elements of the division series and lower oblong brachials,

though very numerous, are short. The lateral borders of the axillaries aiul of the

second brachials bear a series of webbed spines which are much longer than those

found elsewhere. The outer brachials have a group of long and verj' closely set spines

in the middle of the distal border, but much shorter spines elsewhere.

The width at the first syzygy is 1.8 mm. and the length to the second syzygy 14

mm.
P, is 8 mm. long with about 17 segments, of which the first is nearly half again

as long as the maximum width, the second and third are somewhat shorter, the fourth

is half again as long as broad and the remainder are greatly elongated. The pinnule

is slender, gradually tapering, and becomes filiform in the outer portion. The first

three segments have the corners on the side turned toward the arm very broadly

rounded.
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Pa is about 10 mm. long with about 15 segments, resembling Pi, but slightly less

slender. P3 is slightly longer than Pj, stouter and less flexible, and tapering more

gradually.

Locality.—Off the Nicobar Islands, on the Madras-Penang cable; C.S. Patrol

[A. H. Clark, 1929] (1, B.M.).

Genus PSATHYROMETRA A. H. Clark

Aniedon (part) IIartlaib, Bull. Mus. Comp. Zool., vol. 27, No. 4, 1895, p. 145, and following authors.

Psalhyromelra A. H. Clark, Smithsonian Misc. Coll., vol. 50, pt. 3, 1907, p. 353 (diagnosis; type

species Anleiion fragilis A. II. Clark, 1907); Bull. Mus. Comp. Zool., vol. 51, No. 8, 1908, p. 247

(same); Proc. U.S. Nat. Mus., vol. 34, 1908, p. 211 (referred to the Antedonidae, restricted),

p. 212 (range; Japan, and the Aleutian, Galapagos and Hawaiian Is.), p. 221 (relation to Zeno-

mctra), p. 274 (comparison with Pentamelrocrinus and Decametrocrinus [Thaumatocrinus]) ; ,\mer.

Nat., vol. 42, No. 503, 1908, p. 721 (large size in the Japan Sea), p. 725 (color); Geogr. Journ.,

vol. 32, No. 6, 1908, p. 605 (ecology); Proc. Biol. Soc. Washington, vol. 21, 1908, p. 128 (reaches

maximum size, in common with Thaumalometra and Ihiiometra, in the northern part of the

Japan Sea), p. 136 (referred to the Antedonidae); vol. 22, 1909, p. 176 (referred to the Zeno-

metrinae) ; Proc. U.S. Nat. Mus., vol. 40, 1911, p. 10 (closely related to the Atlantic Leptomeira;

represented by Zenomelra in the West Indies), p. 14 (not known from the Arabian Sea, though

possiblj' existing there); Mem. Australian Mus., vol. 4, 1911, p. 726 (closely related to Lepto-

meira); Notes Leyden Mus., vol. 34, 1912, p. 145 (Pi compared with Pj in Nanometra clymene;

pinnules compared with those of Atopocrinus sibogae; centrodorsal compared with that of Atopo-

crinus sibogae); Crinoids of the Indian Ocean, 1912, p. 10 (occurs in the Hawaiian Is.), p. 11

(occurs in the Andamans), p. 12 (closely related to, and parent of, Leptometra)
, p. 14 (corresponds

to the West Indian Zenometra)
, p. 26 (range, in detail), p. 62 (in key), p. 234 (original reference;

type species); Internat. Rev. gesamt. Hydrobiol. und Hydrogr., vol. 6, 1914, pp. 5 and following

(represents Leptomeira in the Indo-Pacific; range); in Michaelsen and Hartmeyer, Beitrage zur

Kenntnis der Meeresfauna Westafrikas, vol. 1, pt. 2, Echinoderma II, Crinoidea, 1914, p. 311

(Indo-Pacific representative of Leptomeira); Die Crinoiden der Antarktis, 1915, p. 114 (in key to

genera of Zenometrinae), p. 115 (synonymy; diagnosis; range; complete list of species and of

localities), p. 182 (range; represents Leptometra in the Indo-Pacific); Journ. Washington .\cad.

Sci., vol. 7, 1917, No. 5, p. 127 (referred to the Zenometrinae); No. 16, p. 509 (in key; range).—

F. W. Clarke and Wheeler, U.S. Geol. Surv. Prof. Paper 102, 1917, p. 23 (percentage of mag-
nesium carbonate in skeleton).—A. H. Clark, Unstalked crinoids of the Siioffo-Exped., 1918,

p. viii (discovery of three small species almost bridging the gap between the Zenometrinae and

Bathymetrin.ae), p. 222 (in key; range).—F. W. Clarke and Wheeler, U.S. Geol. Surv. Prof.

Paper 124, 1922, p. 20 (skeletal composition).

—

Gisl^n, Nova Acta Reg. Soc. Sci. Upsaliensis,

ser. 4, vol. 5, No. 6, 1922, p. 138.—A. H. Clark, The Danish /n?o//-Exped., Crinoidea, vol. 5,

No. 5, 1923, p. 53 (in key).—Gisl^n, Ark. Zool., vol. 15, No. 23, 1923, p. 15; Kungl. Fysiogr. Sallsk.

Handl., new ser., vol. 45, No. 11, 1934, p. 53.—A. H. Clark, Exploration des niers de I'U.R.S.S.,

vol. 23, 1937, p. 217 (species local in distribution), p. 218 (in key), p. 222 (in Russian), pp. 223,

224, 229, 230 (in English version).—Gisl^n, Rep. Swedish Deep Sea Exped,, vol. 2, Zool., No.

4, 1951, pp. 55, 56 (range of depth).

Diagnosis.—The centrodorsal is conical, ranging from higher than broad at the

base to very low, with its sides not divided into radial areas; beneath each radial the

cirrus sockets are arranged in two to four columns, sometimes in two apically converging

columns with a broad gap between their peripheral ends, however the interradial

spaces between the columns tend to be wider than any radial spaces (exceptionally in

P. congesta all the sockets are closely crowded); the cirri arc long and slender, slightly

curved, in the distal half gradually tapering to a sharp point, composed of 2.5 to 40

segments, all of which except the basal are much longer than broad and none of which

have dorsal processes except for a minute opposing spine which may be absent (in

four of the eight species the cirri are unknown); the elements of the IBr series and the
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lower brachials are high and narrowly rounded dorsally, not in hitoral contact; their

borders are smooth; all the pinnules are present.

Type species.—Antedon fragilis A. H. Clark, 1907.

Geographical range.—From Zanzibar to the East Indies, thence northward to

Japan and the Aleutian Islands, eastward to the Gulf of Alaska and southward to the

coast of Central America and the Galapagos Islands and from the Hawaiian Islands.

Bathymetrical range.—From 366 to 2903 meters.

Thermal range.—Prom 0.39° to 13.3° C.

Remarks [bj' A.M.C.].—The tj^^e species, rsathyrometrafragilis, has flat bare areas

on the centrodorsal interradially between the columns of ciiTUs sockets. Most of the

other species in the genus are similar in this respect but Mr. Clark has also included

P. congesia (which I have not seen), which has the cirrus sockets crowded all over the

centrodorsal and not forming radial gi-oups. In two species

—

mira and graciUima—^the

interradial areas may be grooved, at least in larger specimens. Following examination

of some specimens of mira, minima, graciUima and anomala I have made some alterations

to the key to try to make allowance for differences of size. With so few specimens

known of the three last-named species the extent of then- variation cannot be

appreciated.

KEY TO THE SPECIES OF PSATHYROMETRA

[modified by A.M.C.]

a'. Centrodorsal higher than broad, often markedly so (Monterey Bay, California, to Alaska, thence

westward to the western Aleutian Islands and southward to southern Japan; 439-2903 meters).

fragilis (p. 512)

6'. Centrodorsal with four columns of cirrus sockets in each radial area (from northern Japan
northward and eastward to southeastern Alaska; 439-974 meters) forma fragilis

6^. Centrodorsal with three columns of cirrus sockets in each radial area (geographical range of the

species, but in deep water; 1210-2903 meters) forma borealia

a*. Centrodorsal not higher than broad.

6'. Centrodorsal with four columns of cirrus sockets in each radial area.

c'. Centrodorsal with the radial areas separated by narrow interradial lines; cirrus sockets not in

contact with each other (Galapagos Islands and the western coast of Central America;
704-1014 meters) bigradata (p. 515)

c'. Centrodorsal with no indication of division into radial areas, and all the cirrus sockets closely

crowded (Hawaiian Islands; 965 meters) congesta (p. 517)

t^. Centrodorsal with not more than three columns of cirrus sockets in each radial area,

c'. Centrodorsal a broadly truncated cone with three complete and equal very closely placed
columns of 4 or 5 (usually 4) cirrus sockets in each radial area, the radial areas being

separated by interradial flat spaces; size usually large, the arms up to 150 mm. in length;

cirri with 35-40 segments (north-eastern part of the Sea of Japan; 713-742 meters).

erythrizon (p. 518)

c'. Centrodorsal conical, sometimes slightly rounded off at the tip, with 2, or 2 lateral and a
partial median, columns of cirrus sockets in each radial area, the radial areas being separated

by interradial spaces which may be slightly convex, flat or grooved; arms not known to

exceed 100 mm. in length; cirri probably with not more than 30 segments.

d}. Interradial bare areas of the centrodorsal narrow, hardly, if at all, wider than the individual

peripheral sockets.

e'. Interradial areas often grooved; centrodorsal fairly high conical, the ratio of basal diameter

to vertical height rarely more than 1.5:1; cirrus sockets fairly close together in each

radial area (from off Zanzibar to the East Indies and southern Japan; 366-924 meters).

mira (p. 519)

e". Interradial areas plane or slightly raised; cirrus sockets spaced radially, or if close together

then the centrodorsal is low with the ratio of diameter to vertical height about 1.7:1.
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/'. Cuntrodorsitl fairly high, the ratio of diameter to vertical height being about 1.2:1;

the surface between the cirrus sockets is flat (north of Surnbawa, East Indies; 2060

meters) - minima (p. 526)

p. Centrodorsal low, the surface between the cirrus sockets convex (south of Celebes;

1158 meters) anomala (p. 526)

cP. Interradial areas much wider than the individual peripheral sockets (southwest of Akyab,

Burma; 497 meters) graciUima (p. 528)

PSATHYROMETRA FRAGILIS (A. H. Clark)*

(See vol. 1, pt. 1, figs. 110 (p. 176), 209-211 (p. 241), 286 (p. 262), 379 (p. 301), 502 (p. 369) ;
pt. 2,

figs. 91, 92 (p. 62)]

Anledon fragilis A. H. Ci.ark, Proc. U.S. Nat. Mus., vol. 33, 1907, p. 80 (description; Albatross sta.

5032).—SowEUBY, The naturalist in Manchuria, Tientsin, vol. 5, 1930, p. 79.

Psathyrometra fragilis A. II. Clark, Smithsonian Misc. Coll., vol. 50, pt. 3, 1907, p. 353 (listed); Proc.

U.S. Nat. Mus., vol. 34, 1908, p. 274, fig. 3 (centrodorsal and radial articular faces) ;
Crinoids

of the Indian Ocean, 1912, p. 234 (synonymy; locality) ; Journ. Washington Acad. Sci., vol. 5,

1915, No. 6, p. 213 (originally antarctic; entered the Sea of Japan from the northeast), p. 215

(antarctic; range and its significance) ; Die Crinoiden der Antarktis, 1915, p. 115 (range).—F. W.

Clark and Wiieblkr, U.S. Geol. Surv. Prof. Paper 102, 1917, p. 20 Ulbalross sta. 5032; in-

organic constituents of skeleton).— A. 11. Clark, Unstalked crinoids of the Sihoga-Exped., 1918,

p. 223 (in key; range), p. 226 (references).—F. W. Clarke and Wheeler, U.S. Geol. Surv. Prof.

Paper 124, 1922, p. 17 (inorganic constituents of skeleton).—A. H. Clark, Explorations des mers

de I'U.R.S.S., vol. 23, 1937, p. 217 (widely distributed in N. Pacific), p. 218 (in key), p. 219

(localities; range), pp. 221, 222 (in Russian); pp. 223, 224, 225, 229, 230.—Vinogradov, .Mem.

Sears Found. Mar. Res., vol. 2, 1953, p. 256 (skeletal composition).

—

Baranova, Invest. Far

East Seas U.S.S.ll., No. 4, 1957, p. 152 (occurrence in Bering Sea; distribution), p. 248.

Psathyrometra borealis A. H. Clark, Proc. U.S. Nat. Mus., vol. 34, 1908, p. 236 (description; Albatross

sta. 4780); Crinoids of the Indian Ocean, 1912, p. 234 (synonymy; locality); Die Crinoiden der

Antarktis, 1915, p. 115 (range); Unstalked crinoids of the Si'bojo-Exped., 1918, p. 223 (in key;

range), p. 226 (references); Explorations des mers de I'U.R.S.S., vol. 23, 1937, p. 217 (synonym

of P. fragilis), p. 223.—GiSLfiN, Rep. Swedish Deep Sea Exped., vol. 2, Zool., No. 4, 1951, p. 56

(depth range).

Psathyrometra profundorum A. H. Clark, Proc. U.S. Nat. Mus., vol. 34, 1908, p. 237 (description;

Albatross sta. 3342); Crinoids of the Indian Ocean, 1912, p. 235 (locality); Die Crinoiden der

Antarktis, 1915, p. 115 (range); Unstalked crinoids of the Siboga-Exped., 1918, p. 226 (synonym of

P. borealis); Explorations des mers de I'U.R.S.S., vol. 23, 1937, p. 217 (.synonym of P. fragilis),

p. 223.

Psathyrometra, sp. A. H. Clark, Die Crinoiden der Antarktis, 1915, p. 115 (Albatross sta. 4537);

F.xplorations des mers de I'U.R.S.S., vol. 23, 1937, p. 217 (= P. fragilis) (in Russian), p. 223.

Psathyrometra alascana A. H. Clark, Unstalked crinoids of the Siboga-Exped., 1918, p. 223 (in key;

range), p. 226 ("description in press"; nomen nudum); Explorations des mers de I'U.R.S.S., vol.

23, 1937, p. 217 (synonym of P. fragilis), p. 223.

Psathyrometra borealis Tortonese, Natura, Milano, vol. 24, 1933, p. 164.

Antedon (Psathyrometra) fragilis A. H. Clark, Explorations des mers de I'U.R.S.S., vol. 23, 1937,

p. 217 (in Russian), p. 223.

^ Diagnostic Jeatures.—The centrodorsal is nearly always markedly higher than

broad at the base, conical with the apex more or less broadly rounded; rarely it is only

a little higher than wide; there are three or four crowded, or more or less separated,

columns of cirrus sockets in each radial area with narrow bare interradial areas between;

the arms are up to 130 mm. in length, and the cirri are 45 to 60 mm. in length with

25 to 35 segments; Po is shorter than P,.

*See also Addenda (p. 830) under 1902.
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Description of the type material.—The centrodorsal is conical with the tip rounded,
longer than broad at tlie base, with the sides divided into .5 radial areas by bare inter-

radial lines which basally are almost as broad as the adjacent cirrus sockets, becoming
obsolete in the apical half. Each radial area contains four very crowded columns
of oval cirrus sockets, 6, 7 or 8 in a coliunn, which are more or less raised above the

general surface.

The cirri are XL-LXX, 30-35, up to 60 mm. long and strongly compressed laterally

throughout. The first two segments are about as long as broad, the tliird is twnce

as long as broad, the following to the fourteenth are nearlj' four times as long as broad,
and the succeeding very gradually decrease in length to the antepenultimate which is

about twice as long as broad. The penultimate segment is very small, about as long
as broad. The opposing spine is represented by a small conical tubercle, terminally

situated. The terminal claw is short, conical, about as long as the penultimate segment,
very slightly curved. All of the cirrus segments increase slowly in width to the distal

end, which is slightly produced.

The ends of the basal rays are very prominent, continuing anteriorly the bare
interradial lines of the centrodorsal in the form of conspicuous bridges between the

deep but narrow subradial clefts.

The radials are short, 5 or 6 times as broad as long in the median line, and their

interradial angles are strongly produced anteriorly, entirely separating the bases of

the IBri. The tip of the interradial processes of the radials shows a deep U- or V-

shaped notch. The proximal borders of the radials are straight and are separated

from the centrodorsal by a deep but very narrow cleft.

The IBri are short, from 3 to 4 times as broad as the median length, with their

bases widely separated by the interradial processes of the radials, their lateral edges

converging, and the distal border broadly V-shaped. The IBro (a.xillaries) are nearly

square, with the anterior sides slightly concave and the cHstal angle truncated; their

proximal border is in the form of a right angle incising the anterior border of the IBr,;

their lateral angles extend for some distance beyond the anterolateral angles of the

IBri. The dorsal surface of the IBr, and IBr2 is very high and strongly arched, and
the midline of both rises to the point of union between them, making, in profile, an
angle of about 120°.

The 10 arms are apparently somewhat more than 120 mm. in length. The first

brachials are short, with a longer outer than inner edge, deeply concave anteriorly,

and with the bases just in contact interiorly. The second brachials are triangular,

slighth' longer than broad. The first syzvgial pair (composed of the third and fourth

brachials) is nearly as long as broad, very slightly longer inwardly tium outwardly.

The next 4 brachials are very slightly wedge-shaped, almost oblong, somewhat more than

twice as broad as long, and the following are triangular, about as long as broad, distally

becoming wedge-shaped again and finally elongate.

Syzygies occur between brachials 3+4, 9+ 10, and 14+ 15, and distally at intervals

of 3 or 4 muscular articulations.

Pi is 14 mm. long, slender and evenly tapering, with 20 segments, of which the

first is nearly 3 times as long as broad and the remainder are much elongated, the outer

with slightly expanded distal ends. P^ is similar, but about 1 mm. shorter. P3 is

slightly longer again and somewhat stouter with the first segment about as long as

broad, the second nearly or quite twice as long as broad, and the following becoming
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progressively clongiiletl. The fil'tli to ninth segments bear a long fusil'orm gonad. The

following pinnules resemble P3, becoming gradually shorter and then longer again

distally. The distal pinnules are about 15 mm. long witli the first segment very short,

the second trapezoidal about as long as the greater (basal) width, and the third and

following about twice as long as broad, becoming rather more elongate distally. These

pinnules are slender, in this respect resembling Pj and P2.

^Tgfgg —In 1908 I described 2 additional species of Psathyrometra, both of wliich I

now behevc to bo identical with Ps.frayilis, as indicated in my memoir of 1937 on the

crinoids of the Okhotsk and Japan seas. These were described wholly in terms of

the centrodorsal.

In Psathyrometra borealis the centrodorsal was given as long conical, 6 mm. long

and 5 mm. broad at the base, with the bare interradial lines as wdde as, or slightly

wider than, the columns of cirrus sockets and continued to the dorsal pole. The

cirrus sockets are in 3 columns in each radial area, from 7 to 9 to a column, the

columns within each radial area being separated from each other by narrow lines.

In the type of Ps. borealis the cirri, none of which are preserved for more than

two-thirds of their length, seem to be identical with those of Ps. jragilis.

The posterior projection of the axillaries is rather stronger than in the type of

fragilis, and the earlier brachials have traces of articular tubercles.

P, is 16 mm. long. Pj is 14 mm. long. P3 is 17 mm. long. P4 is 16 mm. long.

P5 is 17 mm. long. Pj is 18 mm. long. These pinnules resemble the corresponding

pinnules in the type o! Jragilis, and as in that specimen Pj and P2 are rather more

slender than P3.

The distal portion of the arms is lacking.

In Psathyrometra projundorum the centrodorsal was described as long conical, 7

mm. long by 4.5 mm. broad at the base, the interradial lines being basally about half

as broad as the cirrus sockets and apically become obsolete. There are 3 closely

crowded columns of cirrus sockets in each radial area, 6 sockets to a column, the edges

of the sockets being very prominent, especially the proximal edges.

On the arms the synartluial and articular tubercles are especially well developed.

The radials, division series, and arm bases resemble those of the type of Ps.

jragilis, but are rather more slender and deUcate, though with the posterior projection

of the axillaries and second brachials more developed.

Pi is 16 mm. long with about 18 segments, of which the first is about twice as

long as broad and the following become progressively elongated and exceedingly long

and slender distall3\ P2 is similar, 14 mm. long. P3 is 13 mm. long and sHghtly

stouter than the two preceding pinnules.

In a series of 11 specimens from Albatross station 4230, which at first I considered

as representing a new species ialascana), the centrodorsal varies from a broadly

truncated cone not much higher than wide at the base to very elongate, half again

or more as high as broad. The cirrus sockets may be arranged in 3 regular and

well-spaced columns as in the type of borealis, in 3 closely crowded columns as in the

type of profvndorvm, or in 4 closely crowded columns as in the type of fragilis.

There are frequently 3 regular columns with a greater or lesser number of additional

cirrus sockets between them.

In a series of 57 specimens from Albatross station 4537 the centrodorsal shows

much variation in length. The number of columns of cirrus sockets in each radial
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area is invariably 3, though thej' may be closely crowded or more or less widely

separated.

It is almost certain that all the specimens mentioned above represent a single

species, though it might be possible to consider those from Albatross stations 4230

and 5032 (southeastern iVlaska and Yezo Strait, in 197 to 974 meters) as representing

typical fragilis, and the remainder, all of which are from depths of more than 1200

meters, as representing a forma borealis.

Localities.—Albatross station 4537; Monterey Bay, Cahfornia; Point Pinos Light

House bearing S. 74° E., 7.4 miles distant; 1574-1941 meters; temperature 3.61° C.;

hard sand and mud; May 31, 1904 [A. H. Clark, 1915] (57, U.S.N. M., 35784).

Albatross station 3342; off the Queen Charlotte Islands, British Columbia (lat.

52°39'30" N., long. 132°38'00" W.); 2903 meters; temperature 1.83° C; gray ooze

and coarse sand; September 3, 1890 [A. H. Clark, 1908] (2, U.S.N.M., 226G9, 35742).

Albatross station 4230; Behm Canal, southeastern Alaska, in the vicinitj' of

Naha Bay; Indian Point bearing N. 70° E., 5 miles distant; 197-439 meters;

temperature 5.78° C; rocky bottom; July 7, 1903 [A. H. Clark, 1918, as ala^cana]

(11, U.S.N.M., 35787).

Albatross station 4780; east of Agattu Island, Aleutians (lat. 52°01'00" X., long.

174°39'00" E.); 1912 meters; temperature 2.17° C; gray mud, sand and pebbles;

June 7, 1906 [A. H. Clark, 1908] (1, U.S.N.M., 22670).

Albatross station 5032; Yezo Strait, between Yezo and Kunashir, Kuriles Gat.

44°05'00" N., long. 145°30'00" E.); 548-974 meters; temperature 1.61°-2.17° C;
brown or green mud, fine black sand and gravel; September 30, 1906 [A. H. Clark,

1907] (4, U.S.N.M., 22614, 35739, 36199). Type locality.

Albatross station 5082; Suruga Gulf, Japan; Omai Saki Light bearing N. 22° E.,

33 miles distant Gat. 34°05'00" N., long. 137°59'00" E.); 1210 meters; temperature

3.17° C; green mud, fine sand and globigerinae ; October 20, 1906 (part of an arm
and most of a cirrus, U.S.N.M., 35925).

Geographical range.—From Monterey Bay, California, northward to Alaska,

thence westward to the western Aleutian Islands and southward to southern Japan.

Bathymetrical range.—From 439 (?197) to 2903 meters; the average of 6 records

is 1299 meters.

Thermal range.—From 1.61° to 5.78° C; the average of 6 records is 2.91° C.

Remarks.—As at present understood Psathyrometra fragilis, described in 1907,

includes as synonjTns Ps. borealis and Ps. profundorvm described in 1908, and Ps.

alascaTia inserted in the key to the species of Psathyrometra given in the Siboga report

in 1918.

All of the kno\vn specimens have been dredged by the Albatross.

PSATHYROMETRA BIGRADATA (Hartlanb)

[See vol. 1, pt. 2, pi. 11, fig. 1028]

Antedon bigradala Hartlaub, Bull. Mus. Comp. Zool., vol. 27, No. 4, 1895, p. 145 (description;

Albatross stas. 3358, 3404), pi. 1, fig. 5.—H. L. Clark, Proc. Washington Acad. Sci., vol. 4, 1902,

p. 522 (from Hartlaub).

—

Haman'n, Bronn's Klassen und Ordnungen dcs Tier-Reichs, vol. 2,

Abt. 3, 1907, pp. 1578, 1580 (listed).

Psathyrometra bigradata, A. H. Clark, Smithsonian Misc. Coll., vol. 50, pt. 3, 1907, p. 353 (listed);

Bull. Mus. Comp. Zool., vol. 51, No. 8, 1908, p. 240 (arm fragments from Albatross sta. 2818

possibly belong to this species); Proc. U.S. Nat. Mus., vol. 34, 1908, p. 222 (compared with
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Ps. congesla); Crinoids of the Indian Ocean, 1912, p. 234 (synonymy; locality); Die Crinolden

der Antarktis, 1915, p. 115 (range); Unstalked crinoids of the Siboga-Expcd., 1918, p. 224

(in kev; range), p. 22G (synonymy).

Psalhyrometra, sp. A. H. Clark, Bull. Mus. Comp. Zool., vol. 51, No. 8, 190S,p.2iO {Albatross sta. 2818)

Diagnostic features.—The ccntrodorsal is a little shorter than its basal diameter;

the cirrus sockets are not in contact with each other and are arranged in 4 columns in

each radial area separated by narrow interradial lines; P, has about 13 segments; Pj is

shorter with about 9 segments.

Description.—The ccntrodorsal is truncated conical with somewhat swollen sides,

according to the figure measuring 6 mm. across the base and 5 mm. high. The cirrus

sockets are deep, about 80 in number, arranged in 4 columns of 4 each. The individual

sockets are not in contact. Narrow interradial lines separate the radial areas.

The cirri are not knowTi.

Narrow subradial clefts are present, bounded by high interradial bridges.

The radials are short. The IBr, are short; their dorsal profile stands out at right

angles to the dorsoventral axis and forms a right angle with the dorsal profile of the

a.xillary, which is parallel to this axis. The IBra (axillaries) are longer than broad with

the pro.x-imal angle sharp and much produced and the lateral angles turned distally.

There are 10 arms. The first brachials are sliort, and shorter dorsally than ven-

trally. The second brachials are triangular, bearing the same relation to the first

brachials that the axillaries do to the IBr,. The first syzygial pairs (composed of the

third and fourth brachials) are moderately short. The next 4 brachials are fairly short

and trapezoidal, about half as long on the pinnule-bearing side as on the other.

P, has about 1.3 segments of which the first is markedly longer than broad and the

second is at least 2 mm. long. P^ is small and also has elongated basal segments. P2 is

shorter than Pi with 9 segments of which the basal are likewise all elongate. In P3,

which is also composed of 9 segments, the 2 basal segments are scarcely longer than

broad and those following are also proportionately shorter.

The disk in the specimen from Albatross station 3404 is 12 mm. in diameter.

Localities.—Albatross station 3404; between Chatham and Hood Islands, Gala-

pagos (lat. 1°03'00" S., long. 89°28'00" W.) ; 704 meters; temperature 6.22° C; rocky

bottom; March 28, 1891 [Hartlaub, 1895]. Type locahty.

Albatross station 2818; east of Santa Cruz Island, Galapagos (lat. 0°29'00" S.,

long. S9°54'30" W.) ; 716 meters; temperature 6.61° C; white and black sand; April

15, 1888 [A. H. Clark, 1908] (arm fragments, U.S.N.M., 36209).

Albatross station 3358; in the vicinity of Mariato Point, Panama (lat. 6°30'00" N.,

long. 81°44'00" W.; 1014 meters; temperature 4.56° C; green sand; February 24, 1891

[Hartlaub, 1895].

The type is not in the M.C.Z., according to Dr. E. Deichmann, to whom thanks

are due.

Geographical range.-—Galapagos Islands and the coast of Panama.
Bathymetrical range.—^From 704 to 1014 meters; the average of three records is

811 meters.

Thermal range.—From 4.56° C. to 6.61° C; the average of three records is 5.80° C.

Remarks.—In his original account (1895) Hartlaub did not say at which of the

two localities he gave the specimen described and figured by him was obtained. The

only dimension he gives, the diameter of the disk, was taken from the specimen from
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station 3404. There seems to bo no reason whj' tliis sliould not be considered as the

type locality.

In 1908 I recorded under the heading Psathyrometra, sp., some ann fragments
from Albatross station 2818, near station 3404 and at almost the same depth and
temperature. There can be no doul)t that these came from a specimen of Hartlaub's

species.

PSATHYROMETRA CONGESTA (A. H. Clark)

[See vol. 1, pt. 1, fig. 208, p. 241]

Psalhyrometra congesta A. H. Clark, Proc. U.S. Nat. Mus., vol. 34, 1908, p. 21.3 (in key), p. 221

(description; Albatross sta. 3992) ; Notes Leyden Mus., vol. 34, 1912, pp. 141, 142 (compared with
Ps. inusitala) ; Crinoids of the Indian Ocean, 1912, p. 235 (synonymy; locality) ; Die Crinolden der
Antarktis, 1915, p. 116 (range); l^nstalked crinoids of the Siboga-Exped., 1918, p. 224 (in key;

range), p. 228 (references).

Diagnostic features.—The centrodorsal is about as high as it is broad at the base,

with the 20 columns of cirrus sockets closely crowded and not divided into radial groups

by naked areas. The cirri and pinnules are unknown.
Description.—The centrodorsal is conical with the tip rather sharply rounded,

5 mm. broad at the base and 5 mm. high; about its sides it bears 20 crowded columns of

cirrus sockets, 4 columns of 5 sockets each in every radial area. There is no division

of the sides of the centrodorsal into radial areas, though the downward extension of the

ends of the basal rays may separate slightly the adjacent sockets.

The cu'ri are lacking.

The ends of the basal rays are prominent, forminga dorsoventrally elongate tubercle

which at its lower end separates the two topmost cirrus sockets of adjacent radial areas.

A deep narrow subradial cleft is present, bridged over interradially by the ends of the

basal rays.

The radials are visible only as small triangles over the upper end of the tubercles

representing the ends of the basal rays. The IBri are short with converging lateral

borders and with the anterior edge deeply incised by a strong posterior process from the

a.Killary. The IBrj (a.xillaries) are rhombic, longer than broad, with the distal angle

approximately a right angle, the proxhnal angle acute, and the two proximal sides

rather strongly concave. A fairlj- sharp high median keel occupies the proximal two-

thirds of the ossicle.

There are 10 arms, all of which are broken. The first brachials arc sliort, longer

exteriorly than interiorly, very sharply incised by an angular proximal prolongation

from the second brachials, and interiorly imited for theu- pro.xmial half, their inner sides

from the point of union diverging in a straight line which is at riglit angles to their

apposed edges. The second brachials are triangular, somewhat longer than broad.

The following brachials are at first slightly wedge-shaped, ahnost oblong, broader than

long, soon becoming triangular and as long as broad, and wedge-shaped and finally

elongate distally. The distal edges of the brachials have a slight spinous projection.

Syzygies occur between brachials 3-f 4, 9+10, and 14+15, and distally at intervals

of 3 muscular articulations.

Locality.—Albatross station 3992; off Kauai, Hawaiian Islands; Mokuaeae Islet

bearing S. 54° E., 3.5 miles distant; 965 metere; temperature 4.22° C; fine grav sand

and mud; June 12, 1902 [A. H. Clark, 1908] (1, U.S.N.M., 22684).
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PSATHYROMETBA ERYTHRIZON (A. H. Clark)

[See vol. 1, pt. 1, figs. 212-213 (p. 241); pt. 2, figs. 117 (p. 79), 295 (p. 221)]

Antedon erythrizon A. H. Clark, Proc. U.S. Nat. Mus., vol. 33, 1907, p. 79 (description; Alhatrnss

sta. 4981).—SowERBY, The naturalist in Manchuria, Tientsin, vol. 5, 1930, p. 79.

Psalhyrometra erythrizon A. li. Clark, Smithsonian Misc. Coll., vol. 50, pt. 3, 1907, p. 353 (listed);

Crinoids of tlie Indian Ocean, 1912, p. 234 (synonymy; locality); Journ. Washington Acad. Sci.,

vol. 5, 1915, No. 3, p. 81 (in the arctic fauna of the Okhotsk and Japan Seas; probably an intrusion

here under present conditions); No. 6, p. 213 (antarctic; entry into Okhotsk and Japan Seas),

p. 215 (member of the Japanese arctic fauna; range and its significance); Die Crinoiden der

Antarktis, 1915, p. 115 (range); Unstalkcd crinoids of the -Si6o?o-Exped., 1918, p. 224 (in key;

range), p. 226 (references).—Gisl£n, Ark. Zool., vol. 15, No. 23, 1923, p. 15.—A. H. Clark,

Explorations des mers de I'U.R.S.S., vol. 23, 1937, p. 218 (in key; locality and range), pp. 221, 222

(in Russian), p. 224 (in key; synonymy; range), pp. 229, 230.

Diagnostic features.—The centrodorsal is broadly truncated, about as high as it is

broad at the base; the cirrus sockets are arranged in 3 columns in each radial area,

which are separated by bare interradial bands; the cii-ri are about LXV, 35-40 and

about 50 mm. long when the arm length is 140 mm. ; Pi with 16 segments is about 20 mm.

long; P2 is shorter, 15 mm., with 12 segments, and the following pinnules become at first

still shorter and then more elongate.

Description.—The centrodorsal is truncated conical, 6 mm. broad at the base and

6 mm. high, with nearly straight sides and a concave dorsal pole 2 mm. in diameter.

The cirrus sockets, which are oblong \\-ith broadly rounded corners, longer dorsoventrally

than transversely, are arranged in 3 regular columns in each radial area, there being 4

or 5 sockets in each column which decrease gradually in size from the periphery to the

dorsal pole. The sockets in each column are usually in touch with tliose above and

below. The columns may be in contact or separated by very narrow Imes. The

radial areas are delimited by bare interradial bands that run from the periphery to the

dorsal pole and gradually decrease in width and which are nearly or quite as broad as

the sockets of the adjacent columns.

The cirri are about LXV, 35-40, about 50 mm. long, strongly compressed laterally.

The first segment is short, the second and third are about as long as broad, the fourth

is half again as long as broad, the fifth is twice as long as broad, and the following are

about 3 times as long as broad, after the twenty-second slowly decreasing in length to

the antepenultimate, which is twice as long as broad, and the penultimate, which is

about as long as broad. The terminal claw is very small.

The ends of the basal rays are visible as small tubercles continuuig the interradial

lines of the centrodorsal to the interradial angles of the caly.x and bridging over the

narrow subradial clefts.

The radials are very short in the median line, but extend well upward in the

angles of the calyx where the truncate tip of the triangle formed by two adjacent

radials separates the bases of the IBr,. The IBri are short and very deeply incised

by the proximal projection from the axillary. The IBr2 (axillaries) are as long as

broad, 4 mm. long by 4 mm. broad, with all the sides, especially the two distal, con-

cave and the proxinuxl angle as well as the distal sharp; the lateral angles do not touch

those of their neighbors. The dorsal surface of the IBr scries is high and well-rounded.

On the line of union between the IBri and IBr.2 there is a strong articular tubercle

which in profile makes an angle of about 120° and shows a slightly blunted apex.
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The 10 arms are probably at least 130 mm. long. The fu-st brachials arc short,

twice as long exteriorly as interiorly, and very deeply incised by the second brachials;

interiorly they are just in contact basally, their inner borders diverging at an angle of

about 45° to 00°. The first syzygial pair (composed of the third and fourth brachials)

is oblong, and almost twice as broad as long. The next 5 brachials have slightly oblique

ends and arc more than twice as broad as long in the median line; those after the third

sjzygy become almost triangular, about as long as broad, and the distal become wedge-
shaped and finally elongate.

Syzygies occur between brachials 3+ 4, 9+ 10, and 14+ 15, and distally at intervals

of 3 to 11 (usually 4) muscular articulations.

Pi is about 20 mm. long, tapering gradually from the base to the tip, composed
of 16 segments, of which the first is about twice as long as broad and the following

gradually become more elongate; the 5 basal segments are strongly flattened, the re-

mainder more cylindrical. P2 is 15 mm. long with about 12 segments, of which the

first is somewhat less than half again as long as broad, the second is twice as long as

broad, and the following become progressively elongated. P3 is similar, but shorter,

with the first segment as broad as long and the remainder proportionatel.y shorter than
the corresponding segments in P2. P4 and P5 are shorter still with shorter segments.

The following pinnules become more slender and less flattened basally with relatively

shorter and more slender segments. The distal pinnules have the first segment oblong,

about half as long as broad, the second trapezoidal, about as long as broad, and the

following increasingly elongate.

Notes.—In a smaller specimen taken with that just described, the centrodorsal is

4 nam. broad at the base and 4 mm. high, there are only 2 or 3 cirrus sockets in each
column, and the brachials are relatively longer.

Locality.—Albatross station 4981; northeastern part of the Sea of Japan, off

Iwanai; Benkei Mizaki Light bearing S. 9° E., 8.8 miles distant Gat. 42°58'15" N.,

long. 140°09'10" E.); 713-742 meters; temperature 0.39° C; green mud; September
19, 1906 [A. H. Clark, 1907] (2, U.S.N.M., 22613, 35657).

PSATHYROMETRA MIRA A. H. Clark

[See vol. 1, pt. 1, figs. 98, p. 159, 228, p. 245]

PsathyromHra mira A. H. Clark, Proc. U.S. Nat. Mus., vol. 36, 1909, p. 648 (description; 1I°31'40"
N., 92°46'40" E.; 188-220 fms.); Proc. Biol. Soc. Washington, vol. 22, 1909, p. 149 (compared
with Ps. gracillima) ; Proc. U.S. Nat. Mus., vol. 39, 1911, p. 562 (compared with Ps. parva);

Rec. Indian Mus., vol. 7, pt. 3, No. 26, 1912, p. 270 (west of AUeppcy, 406 fms.; 13 miles S. by
W. from North Sentinel I., Andamans, 130-250 fms.; 7 miles SE. by S. from Ross I., 265 fms.);

Notes Leyden Mus., vol. 34, 1912, p. 140 (compared with Ps. viajor); Crinoids of the Indian

Ocean, 1912, p. 21 (intermediate between Psalhyromelra and Leptometra), p. 235 (.synonymy;
detailed description; localities), fig. 43, p. 235; Die CrinoTden der Antarktis, 1915, p. 116 (range),

p. 117 (characters of the centrodorsal); Unstalked crinoids of the Siboga-Expcd., 1918, p. 225
(in key; range), p. 227 (references; notes; stas. 45, 170), pp. 271, 273 (listed); Smithsonian Misc.

Coll., vol. 91, No. 4, 1934, p. 4 (compared with P. acuta); John Murray Exped. 1933-34, Sci.

Reports, vol. 4, No. 4, 1937, p. 87 (listed), p. 94 {Mabahiss sta. 109; notes; range), pp. 102, 104

(listed)

.

Psathyrometra parva A. H. Clark, Proc. U.S. Nat. Mus., vol. 39, 1911, p. 562 (description; Albatross

sta. 5284; compared with Pa. mira); Crinoids of the Indian Ocean, 1912, p. 236 (synonymy;
locality); Die Cnnoiden der Antarktis, 1915, p. 116 (range), p. 117 (characters of centrodorsal;

comparison with Ps. antarclica); Unstalked crinoids of the Siboga-Exped., 1918, p. 225 (iu key;
range), p. 228 (references).
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Psalhyromelra major A. H. Clark, Rec. Indian Mus., vol. 7, pt. 3, No. 26, 1912, p. 270 {Invesligalor

sta. 115; nomen nudum); Notes Leydcu Mus., vol. 34, 1912, p. 140 (description; Siboga sta. 45);

Die Crinoiden der Antarktis, 1915, p. 116 (range), p. 117 (characters of the centrodorsal; com-

parison with Ps. aniarclica); Unstalked erinoids of the Siboga-Exped., 1918, p. 224 (in key;

range), p. 226 (references; notes; sta. 45; InvesUgalor sta. 115), fig. 12, p. 227, p. 271 (listed), pi.

26, fig. 87.

Psathyrometra inusilata A. H. Clark, Rec. Indian Mus., vol. 7, pt. 3, No. 26, 1912, p. 270 {nomen

nudum; 7 miles SE. by S. from Ross I., 265 fms.); Notes Leyden Mus., vol. 34, 1912, p. 141

(description; Siboga sta. 45); Die Crinoiden der Antarktis, 1915, p. 116 (range); Unstalked cri-

noids of the Sihoga-Expod., 1918, p. viii (discovery by the Siboga and its significance), p. 225

(in key; range), p. 229 (detailed description; stas. 38, 45, 178, 314, 316; 7 miles SE. from Ross

I., 265 fms.), fig. 13, p. 229, pp. 271, 274, 276 (listed), pi. 26, figs. 88, 89.—Gisl6n, Nova Acta

Reg. Soc. Sci. Upsaliensis, ser. 4, vol. 5, No. 6, 1922, p. 140.

Psalhyromelra, sp. A. H. Clark, Unstalked crinoids of the Siboga-Exped., 1918, p. 231 (^ta. 38), p.

271 (listed).

Psathyrometra wireni GiSLfiN, Nova Acta Reg. Soc. Sci. Upsaliensis, ser. 4, vol. 5, No. 6, 1922, p.

138, figs. 128-132, p. 134, pi. 2, fig. 12 (description; Sixten Bock's sta. 6); Ark. Zool., vol. 15,

No. 23, 1923, p. 15; Zool. Bidrag Uppsala, vol. 9, 1924, p. 82; Vid. Medd. Nat. Foren. K0benhavn,

vol. 83, 1927, p. 3 (stas. 6, 18; 360-450 meters), p. 47 (stations; notes), pp. 68, 69 (listed).

Diagnostic features.—The centrodorsal is almost as high as it is wide at the base

in large specimens but relatively lower in small ones; five interradial furrows separate

the crowded cirrus sockets into radial groups of usually 2 converging lateral columns

and a shorter median one (the latter absent in small specimens); the cirri are about

XLV, with up to 29 segments and 55 mm. long; P, has 20 to 30 segments and is very

slender; Pj may be similar or stouter and shorter with fewer segments.

Description.—The centrodorsal is nearly conical with straight sides and the tip

shghth' blunted, usually nearly as high as broad at the base, in large individuals such

as the tj'pe specimen of Ps. major about 5.5 mm. in basal diameter and 5.0 mm. high.

[Note by A.M.C. : This is the length from the apex to the interradial border; the vertical

height would probably be a little less, about 4.2 mm.] The sides are divided into five

radial areas by five interradial furrows, from shallow and U-shaped to deep and V-shaped,

which are nearly or quite as broad as the adjacent cirrus sockets. The sockets in

each radial area are closely crowded and are arranged in two marginal converging

columns of three or four each with a short median column of from one to three (usually

two) sockets between the proximal ends of the converging lateral columns which meet

beyond it.

Very few fully developed cirri have been observed; the type of Ps. major has one

entire cirrus and another with a broken tip. These are 55 mm. long and consist

of 29 segments, of which the first is very short, the second is about twice as broad as

long, the third is sliglitly longer than broad, the fourth is about twice as long as the

diameter of the expanded distal end, the fifth is nearly or quite three times as long as

the distal \\'idth, the sixth to ninth or tenth are slightly longer than the fifth, and the

following ones decrease almost imperceptibly in length so that the nineteenth and

following are about twice as long as broad. From the twentj'-third segment onward

the cirri taper to a very slender tip, and the segments increase in relative length so that

the distalmost are five or six times as long as broad. From the third onwards in lateral

view the segments are gently concave both dorsally and ventrally so that the articu-

lations are prominent; but this feature decreases and disappears in the relatively

short distal segments. The cirri are moderately compressed laterally throughout

their entire length.
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III large specimens the ends of the basal rays are visible in the angles of the calyx

as small tubercles which only with difficulty are distinguishable from the general

surface of the centrodorsal and radials. They are not discernible in small individuals.

There are no subradial clefts.

The distal edge of the radials is even with the rim of the centrodorsal in the median

lino (projecting for a slight distance beyond it in young individuals), but the radials

are produced upward in the angles of the calyx, where the truncated tip of the process

formed by two adjacent radials entirely separates the bases of the IBr,. The IBri are

relatively large, about two and a half times as broad as long, with the lateral l)orders

almost or quite straight and slightly convergent and the distal border straight or

slightly depressed in the center. The IBro (axillaries) are broadly pentagonal, from

about as long as broad to nearly half again as broad as long, with the lateral borders

not quite so long as those of the IBri with which they form a broadly obtuse angle,

and the lateral angles produced. The distal sides, which are only slightly concave,

form approximately a right angle with each other.

The 10 arms are broken in all the known specimens, and usually lost at the first

syzyg3'. In the largest individuals the distance from the distal edge of the radials to

the first syzygy is 8.0 mm. The first brachials are shghtly wedge-shaped, about twice

as broad as the exterior (greater) length and entirely free interiorh*, their inner edges

making with each other an angle of about 90°. The second brachials are considerably

larger, not quite so long as broad. There is little or no trace of synarthrial tubercles.

In a specimen from Siboga station 45 with the centrodorsal 4.0 to 4.5 mm. in

diameter. Pi is 10 mm. long with 22 segments, of which the first is short and the following

gradually increase in length, becoming about as long as broad on the eighth and two

or three times as long as broad terminally. The short earlier segments have their

corners cut away as in Heliometra. The pinnule is slender and becomes flagellate distally.

P2 is 10 mm. long \\^th 23 segments, resembling P,. P3 is 9 mm. long with 21 segments,

similar to but slightly more slender than the first two pinnules, very slight]}' less stout

basally, but tapering less rapidly and vvithout the flagellate tip. P4 is 8 mm. long with

18 segments, and resembles P3. Pi has the corners of the basal segments cut away

more than does P2, which itself has this feature more marked than does P3. Pi has a

longer flagellate tip than Po and is in general more flexible, and Pj difTers from P3 in

the same way.

Notes.—In the type specimen of Ps. mira the sharply conical centrodorsal is 4 nmi.

broad at the base and 4 mm. high. The interradial furrows are shallow with a rounded

bottom, and the median column of cirrus sockets is represented bj' only a single socket

situated between the distal ends of the peripheral sockets in the two outer columns,

which columns come into contact just beyond it.

In another specimen recorded in 1918 as Ps. mira the centrodorsal is relatively

longer, 4.0 mm. in diameter at the base and 4.25 mm. from the apex to the interradial

border. [Note by A.M.C: I have also measured this specimen and estimate the

basal diameter to be 4.5 mm. and the vertical height 3.9 mm.]
In the type specimen of Ps.parva the centrodorsal is 3.2 mm. broad at the base and

4.0 mm. high. [Note by A.M.C: The vertical height is probably about 3.7 mm.]

There are no sockets between the lateral converging columns, but sometimes one of the

proximal sockets in these columns may be displaced more or less inwardly. The inter-

radial furrows are very shallow. An example from Investigator station IIG is similar.
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In the type of Ps. inusitata the centrodorsal is small and conical, the sides hardly,

if at nil, convex, 3.2 mm. broad at the base and 2.4 mm. high. [Note by A.M.C:

If tlie figure given in the Siboga report is correct in the proportions of the centrodorsal,

the vertical height is also about 2.4 imii., so in this case, at least, Mr. Clark appears to

have made liis assessment of height in lateral view rather than along the surface of the

centrodorsal from apex to interradial edge.] The radial areas are delimited by very

narrow irregular bare spaces wliich at tbe periphery of the centrodorsal are rarely as

mucli as half as broad as tlie adjacent cirrus sockets, and are more or less encroached

upon by the sockets on either side so that their course is usually more or less zigzag or

irregular. They are scarcely to be recognized otherwise than that the outer columns in

each radial area are slightly separated from the outer columns in the adjacent areas

whereas within each radial area all the sockets are closely crowded together. Each

radial area contains 3 columns of cirrus sockets, the 2 outer of 4 each, the median of 2

only, being occluded apically by the outer columns coming together. At the dorsal

pole there are more or less numerous pits representing obsolete cirrus sockets. Some

of these are situated in the interradial lines, and their arrangement appears to be in

alternating rows instead of in columns.

In the description of Ps. wireni Gislen gives the details of a young detached but

complete ciiTus. This was 10 mm. long with 18 segments, of which the first is short,

the second is about as long as broad, the third is three quarters again as long as broad,

the fourth is two and a half times as long as broad, and the fifth to seventh are from three

to three and a half times as long as broad; the following segments slowly decrease in

length so that the antepenultimate is two and a quarter times as long as broad and the

penultimate is twice as long as broad. The terminal claw is almost straight, half as

long as the penultimate segment. Gislen records also the occurrence of the first seven

segments of a fully grown cirrus. These are larger and stouter than the corresponding

segments in the j'oung cirrus, but of about the same proportions except for the third,

wliich is one third again as long as broad. This cirrus, according to Gislen, was

probably about 15 mm. in total length.

In the type of Ps. immtata no basal rays are visible. The radials are even with

the run of the centrodorsal in the median line, but extend distalh' in the interradial angles

where their distal lateral angles are slightly separated. The IBr, are short, proximally

nearly 4 times as broad as long in the median line but with the sides converging so that

the distal border is only about 3 tunes the median length. They are widely separated

from their neighbors. The IBr2 (axillaries) are rhombic, half again as broad as long,

with the distal angle produced and the lateral angles extending far bevond the distal

lateral angles of the IBri. The synarthrial tubercle is only slightly indicated.

In Ps. imreni the radials are only visible in the mterradial angles, and Gislen does

not mention the basal rays. Tlie IBr, are free laterally, 4 tunes as broad as long in the

median line, with converging sides. The IBrj are a third again as broad as long,

rhombic, with the lateral angles extending beyond the laterodistal angles of the IBrj,

the distal angle narrow and very much produced, and the proximal angle rounded.

There is a low synarthrial tubercle.

In the tj-pe of Ps. immtata all the arms are broken. The first brachials are 3

times as long exteriorly as interiorl}^ and basally half again as broad as the exterior

length. The inner sides are entirely free, and make approximately a right angle with

each other. The outer sides just touch those of the first brachials on adjacent rays.
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The second brachials arc irregularly quadrate, the two on each post-radial series being

in contact interiorly so that a prominent rhombic gap is left between the first brachials.

The first syzygial pair (formed of the third and fourth brachials) is slightly longer

interiorl}'- than exteriorly, and about as broad as the interior length. The next four

brachials are slightlj' wedge-shaped, twice as broad as the median length. The follow-

ing brachials become more obliquely wedge-shaped. [Note by A.M.C: The width

at the firet syzj-gj' is 1.5 mm. and the length from IBrj to the second syzygy (9-FlO) is

10.0 mm.]
In Ps. vnreni the 10 arms are probably about 60 mm. long. The first brachials are

2 or 3 times as long exteriorly as interiorly, basally in contact interiorly. The second

brachials are very much shorter interiorly than exteriorly. There is a slight synarthrial

tubercle on the line of union between the first and second brachials. After the twelfth

the ends of the brachials become oblique. The first 10 brachials have their distal edges

somewhat thickened and everted; distally the arms are smooth.

The distance from the radials to the first syzygy is 3.2 mm.
In Ps. inusitxita syzygies occur between brachials 3+4, 9+ 10, and 14+15, and

distally at intervals of usually 4 muscular articulations; but the distal intersyzygial

interval can only be estimated, as the outer part of the arms in all the specimens is lost.

[Note by A.M.C: In a specimen from Siboga station 45 the second syzygy is very

irregular in position; on the six remaining arms it occurs twice each at brachials 11+ 12,

10+11, and 9+10. The length from the IBti to the second syzygy at 9+ 10 is 13.5

mm. and the width at the first syzygy is 2.0 mm. The centrodorsal I estimate as

4.5 mm. in basal diameter.]

In Ps. wireni, according to Gislen, syzygies occur between brachials 3+4, 9+ 10,

14+ 15, and 21+22; or between brachials 3+4, 9+ 10, 16+ 17, 20+21, etc., with

a distal intersyzygial interval of 3 muscular articulations.

In Ps. wireni P, is 6 mm. long, very slender and flagellate, composed of about 30

segments, of which the first 5 are broader than long to as long as broad with their angles

cut away, and the following are slender, from half again to twice as long as broad, and

more or less constricted centrally. Pa is similar, \vith about 25 segments. P2 is stouter

than Pi, from 3.5 to 4.0 mm. long, with 11 to 12 segments, of which the first 3 are broader

than long and the remainder arc from two to two and a half times as long as broad; the

fifth to eighth segments bear a large gonad. P,, is similar, with 11 segments. The
distal pinnules are 5.5 mm. long, with 16 segments, of which the first and second are

short and the third and following are from two and a half to three times as long as

broad, slender, with somewhat swoUcn articulations.

In Ps. inusitata Pi is exceedingly slender and delicate with the first segment broader

than long, the next 5 about as long as broad, the seventh slightly longer than broad, and

the following becoming greatly elongated. P2 is much stouter with the first 4 segments

short but the following rapidly increasing in length and the outer exceedingly elongated.

In Ps. wireni the disk is slightly incised, without visible calcareous deposits, and

measures 4.5 mm. in diameter.

Of the specimens taken by Dr. Th. Mortensen in Japan, one has the centrodorsal

1.6 mm. in diameter and 1.0 mm. in height. The cirri are in five groups separated by

interradial cirrus-free areas, in each group two rows converging towards the tip of the

centrodorsal. The cirri are in three to four whorls and there are sL\ to seven in each

group. One cirrus is preserved to the fifteenth segment. The sixth to eighth segments
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are tlip longest, with the length four times the breadth. There is no dorsal spine. The

arms are broken. The length from the centrodorsal to the first syz3'gy is 2.2 mm. P,

has about 22 segments and measures 4.5 mm. in length. Po has 10 segments and is 2.6

mm. long with a small gonad on the fifth to sixth segments. Pa is 4.6 mm. long and Pi,

2.2 mm. long.

Another specimen with the centrodorsal 1.3 mm. high has the interradial cirrus-

free area equal to the width of half a cirrus socket. The cirri are XXXIII, si.x or seven

in each group, a third row in each radius comprising one socket only. The distance from

the centrodorsal to the first syzygy is 2.7 mm. Pi is about 4.5 mm. long. Pj bears

a gonad.

A third specimen with the centrodorsal 1.3 mm. high has about XXX cirri, with

20 to 22 segments, measuring 17 to 23 mm. in length. The longest segments are three

to four times as long as broad. The arms are 60 mm. long. The syzygial interval is

two to three muscvdar articulations. Pj has about 14 segments, measures 4.8 mm. and

has a stout gonad on the fourth to eighth segments.

Gisl^n (1927) comments that the smaller specimens lack the mid-radial cirrus row.

Localities.—Investigator station 197; west of Alleppey, Travancore, southwestern

India (lat. 9°34'57" N., long. 75°36'30" E.); 742 meters; temperatm-e 8.9° C; green

mud; January 20, 1895 [A. H. Clark, 1912] (2, I. M.).

Investigator station 116; Duncan Passage, Andaman Islands (lat. 11°25'05" N.,

long. 92°47'00" E.); 740 meters; temperature 8.3° C; green mud; December 9, 1890

[A. II. Clark, 1912] (1, U.S.N.M., 35743).

Investigator station 115; Duncan Passage, Andaman Islands (lat. 11°31'40" N.,

long. 92°46'06" E.); 344-402 meters; temperature 13.3° C; green mud; December 9,

1890 [A. H. Clark, 1909, 1912] (2, U.S.N.M., 35744; I.M.). Type locaUty.

Investigator station 9; 13 miles S. by W. from North Sentinel Island, Andamans;

238-457 meters; February 7, 1888 [A. H. Clark, 1912] (1, I. M.).

Investigator s{B,\\on 13; 7 miles SE. bj' S. from Ross Island, Andamans; 484 meters;

April 25, 1888 [A. H. Clark, 1912] (2, I. M.).

Investigator station 223; northeast of the Andaman Islands, off the Gulf of Marta-

ban (lat. 14°54'30" N., long. 96°13' E.); "11 meters"; soft mud; January 26, 1897

[A. H. Clark, 1912] (1, U.S.N.M., 35741).

Sihoga station 178; Ceram Sea, north of Ceram (lat. 2°40'00" S., long. 128°37'30"

E.); 835 meters; blue mud; September 2, 1899 [A. H. Clark, 1918] (1, Amsterdam M.).

Siboga station 170; Ceram Sea, between Ceram and New Guinea (lat. 3°37'42" S.,

long. 131°26'24" E.); 924 meters; fine gray mud; August 25, 1899 [A. H. Clark, 1918]

(1, Amsterdam M.).

Siboga station 316; Flores Sea, north of Lombok (lat. 7°19'24" S., long. 116°49'30"

E.); 538 meters; fine dark brown sandy mud; February 19, 1900 [A. H. Clark, 1918]

(2, U.S.N.M., E. 446; Amsterdam M.).

Siboga station 38; Flores Sea, among the Paternoster Islands (lat. 7°35'24" S.,

long. 117°28'36" E.); 521 meters; coral; April 1, 1899 [A. H. Clark, 1918] (1, and frag-

ments of another, Amsterdam M.).

Siboga station 314 ; Flores Sea, north of Sumbava (lat. 7°36'00" S., long. 1 17°30'4S"

E.); 694 meters; fine sandy mud; February 17, 1900 [A. H. Clark, 1918] (1, Amsterdam
M.).
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Siboga station 45; Flores Sea, north of Sumbava (lat. 7°24' S., long. 118° 15'12"

E.); 794 meters; fine gray mud with some radiolarians ; April 6, 1899 [A. H. Clark,

1912, 1918] (2, Amsterdam M.).

Albatross station 5284; Balayan Bay, between southern Luzon and Mindoro;

Malavatuan Island (S.) bearing X. 46° W., 14.25 miles distant ^kt. 13°42'05" N.,

r20°30'45" E.) ; 771 meters; temperature 5.72° C.
;
gray mud and globigerinae; July 20,

1908 [A. H. Clark, 1911] (2, U.S.N.M., 27508, 36276)."^

Dr. Sixten Bock's Expedition to Japan station 6; Kagoshima and Okinoshima, Kiu

Shiu; 110 or 201-402 meters; May 13-14, or 18, 1914 [Gisl6n, 1922].

Dr. Th. Mortensen, May 13, 1914; station 6, 16 miles W. to S. from Bonomisaki,

Kiu-Shiu, Japan; 366 meters"^[Gislen, 1927] (3, CM.).
Dr. Th. Mortensen, June 10, 1914; station 18, off Misaki, Japan; 457 meters

[Gisl^n, 1927] (l, CM.).
Mabahiss station 109; Zanzibar area (lat. 5°10'36" S., long. 39°33'48" E.); 640

meters; temperature at 627 meters, 8.86° C, salinity 34.84°/oo; bottom light gray mud
[A. H. Clark, 1937] (1, B.M.).

Geographical range.—From ofT Zanzibar to southwestern India, New Guinea, the

Philippines and southwestern Japan.

Bathymetrical range.—From 366 (?201) to 924 meters; the average of 16 records

is 595 meters.

Thermal range.—From 5.72° C to 13.3° C; the average of 5 records is 9.02° C
Salinity range.—The single record is 34.84 parts per thousand.

Remarks.—With Ps. mira, described in 1909, 1 have united as synonyms Ps. parva,

described in 1911, Ps. major and Ps. inusitata described in 1912, and Ps. wireni de-

scribed by Dr. Torsten Gislen in 1922.

The types of Psathyrometra mira, Ps. major, and Ps. parva are all quite alike except

for a difTerence in size and in the details of the arrangement of the cirrus sockets on the

centrodoi-sal. In Ps. major the median column of cirrus sockets in each raditd area con-

sists of 2, or of 2 and a more or less developed third, sockets. In Ps. mira there is only a

single median socket, and in Ps. parva there are only the 2 lateral columns. But in a

specimen from Investigator station 116 there are only the 2 lateral columns in 2 radial

areas while there is a single median socket in each of the other 3, disposing of the sup-

posed difference between Ps. parva and Ps. mira; and Ps. mira intergrades with Ps.

major in the same way.

The specimens which have been referred to Ps. inusitata are all small; but the

centrodorsal is sharply conical as in the others. About the dorsal pole there are a

number of obsolete cirrus sockets which appear to be arranged in alternate rows without

anj' trace of a segregation into radial areas, as in the species of BathjTnetrinae. But

on the rest of the centrodorsal the cirrus sockets are assuming a columnar arrange-

ment which is obviously the same as that characteristic of Ps. mira. The IBr series

and lower brachials resemble those of some of the Bathymetrinae more than they do

those of Ps. mira. But this form is common to most j'oung comatulids and can. I

think, be safely regarded as a condition correlated with the condition of the centro-

dorsal.

The pinnules of Ps. inusitata resemble tiiose of Ps. mira, which are of a quite

unusual kind, and this correspondence in the pinnulation seems to me more than to

outweigh the differences in the basal arm structure.
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Tlie great variability among the specimens called inusituta which I have examined

suggests that they are immature and do not represent a distinct species themselves.

At Investigator station 13 and at Siboga stations 38 and 45 inusitata was associated

with mira. At Siboga stations 178, 314, and 316 inusitata was found alone. The

occurrence with mira suggests a relationship between the two, since nowhere are two

species of this, or of any of the related genera, ever found together. The occun-ence

alone at 3 stations very likely means that the larger individuals, which in most of the

Antedonidae are much more brittle than the young, were so fragmented that they were

not considered worth preserving.

I can find no tangible differences between Gislen's Ps. wireni and this species as

represented by inusitata.

PSATHVROMETKA MINIMA (A. H. Clark)

Figure 26

Psathyrometra minima A. H. Clark, Notes Leyden Mus., vol. 34, 1912, p. 141 (description; Siboga

sta. 48); Die Crinolden der Antarktis, 1915, p. 116 (range); Unstalked crinoids of the Siboga-

Exped., 1918, p. viii (discovery by the Siboga and its significance), p. 226 (in key; range), p. 228

(description; sta. 48), p. 271 (listed), pi. 26, fig. 91.

Psathyrometra minimus A.H.Clark, Die Crinolden der Antarktis, 1915, p. 117 (comparison with Ps.

antarctica)

.

Diagnostic features.—The single known specimen has the centrodorsal 1.9 mm. in

basal diameter and 1.6 mm. in vertical height, with 4 or 5 cutus sockets in each radial

area in two irregular columns; interradially there is a flat or slightly grooved space

between the columns; the arms, cirri and pinnules are unknown.
Description [bj' A.M.C.].-—The centrodorsal is conical with the sides fairly straight

Figure 26.- -Psathyrometra minima A. H.

Clark, holotype.



PART 5 A MONOGRAPH OF THE EXISTING CRIXOIDS 527

and the apex slightly blunted; it is 1.9 mm. in basal diameter and 1.6 mm. in vertical

height viewed radially; the cirrus sockets of adjacent radial areas are separated by flat

or slightly grooved vertical bands about the width of a socket, whereas the sockets

within each area arc closer together. The arrangement of the sockets is irregular but

there is a tendency towards apicallj^ converging columns with 1 to 3 sockets in each, but

those on the apical third of the centrodorsal appear to be obsolete.

The cirri are unknown.

The radials are produced interradially so that the bases of the division series are

separated from one anotiier.

The axillaries arc rhombic with a pronounced but rounded proximal angle, sharp

lateral angles and a prolonged distal angle; all the sides are therefore markedly concave.

Oidy three smooth brachials of each arm have been preserved. The width at the

first syzygy is 1.0 mm.
Locality.—Siboga station 48; Flores Sea Gat. 8°04'42" S., long. 118°44'18" E.);

2060 meters; fine gray mud, partially green; April 13, 1899 [A. H. Clark, 1912, 1918]

(1, Amsterdam M.).

PSATHYROMETRA ANOMALA A. H. Clark

Figure 27

Psathyromelra anomala A. H. Clark, Notes Leyden Mus., vol. 34, 1912, p. 143 (description; Siboga

sta. 211); Die Crinolden der Antarktis, 1915, p. 116 (range), p. 117 (characters of the centro-

dorsal; comparison with Ps. antarctica) ; Unstalked crinoids of the Siboga-Exped., 1918, p. vMii

(discovery by the Siboga and its significance), p. 225 (in key; range), p. 230 (description; sta.

211), p. 274 (listed), pi. 26, fig. 90.

—

Gisl£n, Nova Acta Reg. Soc. Sci. Upsaliensis, ser. 4, vol.5,

No. 6, 1922, pp. 139, 140 (comparison with Ps. wireni); Ark. Zool., vol. 15, No. 23, 1923, p. 15;

Vid. Medd. Nat. Foren. K0benhavii, vol. 83, 1927, p. 48 (compared with Ps. wireni).

Diagnostic features.-—-The single specimen known has the low conical centrodorsal

1.7 mm. in basal diameter and 1.0 mm. in vertical height; the radial areas of the centro-

dorsal each have 2 columns of about 2 cirrus sockets and are separated by narrow,

irregular, raised interradial areas; the cirri are unknown.

Description [by A.M.C.].-—The centrodorsal is low rounded conical, 1.7 mm. in

basal diameter and 1.0 mm. in vertical height. The surface is slightly raised around the

cirrus sockets a little more prominently in the interradii. The sockets are arranged in

nearly vertical columns, usually two sockets in each of the two columns in each radial

area but the upper one may be obsolete. In one radial area there is a small peripheral

midradial socket in addition.

The cirri are unknown.

The axillaries have a very obtuse proximal angle and a moderately produced

distal one, so that only the distal sides are markedly concave.

The width of the arms at the first syzygy (3+4) is 0.8 nam. and the length from

the proximal edge of the IBri to the second syzygy (9+10) is 7.0 mm.
The pinnules have very elongated segments, some of which are expanded at the

joints. Pi has 10+ segments, possibly about 15; P2 or P3 may be the first genital

pinnule. Beyond the gonad the segments are very attenuated but tapering.

Locality.—Siboga station 211; Banda Sea Qat. 5°40'42" S., long. 120°45'30" E.);

1158 meters; coarse gray mud, the superficial laj'cr more fluid and brown; September

25, 1899 [A. H. Clark, 1912, 1918] (1, Amsterdam M.).
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Figure 27.

—

Psathyromelra anomala A. H. Clark, holotype: a. Radial view; b, centro-

dorsal from the other side; c, proximal part of P2; d, part of genital pinnule beyond

gonad.

PSATHYROMETKA GRACILLIMA A. H. Clark

FionRE 28

[See also vol. 1, pt. 2, figs. 578, 579, p. 298]

Psaihyrometra graciUima A. H. Clark, Proc. Biol. See. Washington, vol. 22, 1909, p. 149 (description;

19''35' N., 92°24' E.; 272 fms.) ; Crinoids of the Indian Ocean, 1912, p. 21 (intermediate between

Psathyromelra and Leplometra)
, p. 236 (synonymy; detailed description; locality), fig. 44, p. 237;

Die CrinoJden der Antarktis, 1915, p. 116 (range); Unstalked crinoids of the .St'boi/a-Exped.,

1918, pp. 225, 226 (in key; range), p. 228 (references).

Diagnostic features.—The centrodorsal is sharply conical but much wider at the

base than it is high, the ratio being about 1.8:1 ; the bare interradial areas are usuallj'

much wider than the individual peripheral sockets and are grooved; the sockets lie

fairly dose together in each radial area and are arranged in two (apically) to four

(peripherally) more or less regular columns; the arms are rather slender in the holotype,

the ratio of the length of the division series plus the first nine brachials to the

width of the first syzygy being 7.33:1 as opposed to about 6.7:1 in the two specimens

of Ps. mira measured; the cirri probably taper evenly like those of mira with the

terminal segments elongate.

Description.—The centrodorsal is sharply conical, 4 mm. broad at the base and

2.5 mm. high, its sides divided into 5 radial areas by 5 interradial furrows which are

somewhat broader than the adjacent cirrus sockets. There are from 8 to 10 well-

separated cirrus sockets in each radial area which are arranged appro.ximatcly in 4

more or less irregular colimins.

The cirri are XIj-L, about 25, long, slender, smooth and delicate.
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Figure 28.

—

Psaihyrometra graciltima A. H. Clark, paratype, U.S.N.M., 35637: a, Lateral view;

b and c, detached parts of cirri.

The 10 arms which, e.xcept for their greater slenderness, resemble those of the

related species, are about 100 mm. long.

The color in life was a "pale earthy brown."

[Notes by A.M.C] In a paratype in the U.S.N.M. the centrodorsal is l.S mm. in

vertical height and 3.3 mm. in basal diameter, with two rows each of 3 or 4 cirrus

sockets in each radius. All the cirri are broken by the eighth or ninth segment.

Their largest segments are si.x times as long as wide. A detached piece of 15 segments

lacking base and tip measures 21 mm. and a more terminal piece of 5 segments tapers

evenly. The 8 proximal segments of a peripheral cirrus measure 11.0 mm.
The arms arc all broken at the fu-st syzygy but a piece of one to the second syzj'gy

remains attached. The length from the proximal edge of the IBri to the second syzj'gy

is 11.0 mm. and the width of the first sj-zj'gy is 1.5 mm.
The proximal pinnules are all broken but appear to have been vcr\- long wnth

elongated segments slightly swollen and inconspicuously spinous at the joints. Only

the basal segment is not longer than wide.

Locality.—Investigator station G; southwest of Akyab, Arrakan coast, Burma (lat.

19°35' N., long. 92°24' E.); 497 meters; temperature 10.0° C; December 8, 1887

[A. H. Clark, 1909, 1912] (3, U.S.N.M., 35637; I.M.).
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Genus KEMPOMETRA John

Kempometra John, Discovery Reports, vol. 18, 1938, p. 161 (diagnosis; only included species K. grisea,

n. sp.).

The details of the genus are given below under the heading of K. grisea, the type

and only species.

KEMPOMETRA GRISEA John*

Kempometra grisea John, Discovery Reports, vol. 18, 1938, p. 161, pi. 4, fig. 4; text fig. 9, a-c, p. 162

(description; South Shetland Islands; 830 meters).

Diagnosis.—A genus of Zenomctrinae of which the two Imown specimens are of

small size; Pi and ?» are absent; the centrodorsal is rounded conical, not higher than

broad at the base, its surface showing no differentiation into radial areas; the cirrus

sockets are in 15 closely crowded columns; cirri ^vith not more than 16 segments, all of

which except the two basal and the penultimate are longer than broad; no dorsal spines;

opposing spine absent or vestigial; brachials and pinnulars with everted and spinous

distal ends; viviparous, the females with brood pouches distal to and somewhat to the

side of the ovaries.

Geographical range.—Known only from the South Shetland Islands.

Bathymetrical range.—Known only from 830 meters.

History.—The genus Kempometra was established by Dr. D. Dilwyn John in 1938

for the reception of a new species, Kempometra grisea, that had been dredged by the

Discovery Investigations in the South Shetland Islands.

Description.—The centrodorsal is conical, nearly as high as broad, with the ventral

border produced intcrradially into low angles. The cirrus sockets, which are consider-

ably longer than broad, are arranged in 15 closely crowded columns of 3 or 4 each, the

sockets of one column alternating with those of the columns on either side.

The cirri are about L, 9-16 (usually 14), up to 9 mm. long. In the longer cirri

the first two segments are broader than long, the second longer than the fu-st; the third

is about half again as long as broad, and the fomlh to sixth are more than twice as long

as broad. The segments following decrease gradually in length, though all but the

penultimate, which is about as broad as long, are longer than broad. They are slightly

broader than the first six segments, and each is broader distally than proximally, but

there is no trace of a dorsal spine. The whole cirrus is laterally compressed, more

strongly in the distal than in the proximal half. The opposing spine is usually absent,

but may be represented by a minute terminal tubercle. The terminal claw is small

and hyaline. The texture of the cirrus segments, like that of the brachials, is very

finely thorny. The apical cirri are considerably smaller than the peripheral ; they may
be only half as long, with usually 9 to 12 segments.

The radials are fairly long, broader distally than proximally; their length is less

than one-third the maximum width. The IBrj are widely separated from each other

for their entire length. They are deeply incised in the median line by the posterior

projection of the IBr2 (axillaries) . Wliereas the lateral edges are more than half as

long as the greatest width, the median length is only about one-tenth of the widtii.

The IBra are longer than broad and form shoulder-like projections with the IBri; the

two proximal sides are slightly, and the two distal strongly, concave.

* See also Addenda (p. 837) under 1963.
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The 10 arms are nearly 40 mm. long. The first brachials are very short, deeply
incised by the posterior projection of the second ones, which are about as long as the

distal width. The first syzygial pair (composed of brachials 3+ 4) is slightly broader
than long. The next two brachials are rectangular, about twice as broad as long.

Those for some distance beyond are somewhat wedge-shaped and about as long as broad.
The distal brachials are elongated and slender, rectangvdar, with the articulations,

muscular and syzj-gial, slightly swollen. The distal edges of the brachials are everted
and produced into frills of toctlilike spines. Their entire surface, like that of the

ossicles of the IBr series, is very finely thorny.

Syzygies occur between brachials 3+4, 9+ 10 (or exceptionally 8+ 9), 13+14 or

14+ 15, and distally at intervals of 2 to 4 (usually 3) muscular articulations. In the

two sjmtypes the widths at the first syzygy are 1.0 and 1.1 mm., the lengths from the

proximal edge of the IBr, to the first syzygy are 3.3 and 3.5 nun. and to the second
syzygy, 6.8 and 7.2 mm.

Pi and Pa are absent. Pj is the first pinnule, and is a genital pinnule with a gonad.
There are two, three, or more, usually four, genital pinnules on each side of the arm.
The gonad on the outermost genital pinnule, more rarely that on P2, may be small.

None but the smaller outer genital pinnules have an ambulacra! furrow. The course

that the furrow would follow, if present, on the other genital pmnules is showm by a

double line of pigment. P2 is about 4 mm. long, with 8 segments. The fu-st segment
is slightly longer than broad, and the second is about half again as long as broad. The
third and fourth are about four times as long as broad. The distal segments, except

the terminal wliich is short and pointed, are as long, but more slender. The other

genital pinnules are similar but slightly longer, with more segments. P3 is more than

4 mm. long, ^\ith 9 segments. P4 is 5 mm. long, -with 9 segments. The distal pinnules

are 7 mm. long, ^vith about 15 segments, of which the fii'st is broader than long, the

second is about as long as broad, with the articulation between them greatly widened.
The other segments are about four times as long as broad, becoming slightly longer

and more slender distally. The articulations are swollen and the distal ends of the

segments are everted and spinous.

On each genital pinnule there is a brood pouch that lies somewhat to the side of

the ovary and distal to it. The ovary hes on the tiiird and fourth segments of the

genital pinnules aiul, in dorsal v'iew, projects farther on the side away from the arm
from which the pinnule springs than on the other. The brood pouch hes along part

of the fourth, all of the fifth, and part of the sixth segments, and projects more on the

side toward the arm from which the pinnule springs than on the other. On some
pinnules the brood pouch is empty. Dr. John cleared and mounted two in which it

was not. In each there were two or three small eggs 0.10 mm. in diameter in the prox-

imal corner of the ovary. In one the remainder of the ovary appears to be occupied

by one enormous egg. In the other there are five large eggs of an irregular oval shape,

two about 0.25 mm. long, the other three much larger, the largest 0.62 mm. long by
0.36 mm. broad. The brood pouch of the first contains one large egg with no trace

of skeletal plates to be seen ^^^thin it; in the other there are two, the largest of which
is 0.67 mm. long by 0.51 mm. broad.

On a P3 that Dr. John examined the ovary contained a small immber of large eggs

like those described and perhaps some small eggs. In the brood pouch there was one
yomig pentacrinoid about 1.3 mm. long, its crown consisting of two closed circles of

556-622—67 35
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plates, the basals and orals, its stalk of 10 or more stout columnals and a large terminal

plate. Dr. John said that whether this stage represented the fartliest to which the

pentacrinoid larvae develop before being released from the brood pouch cannot be

determined. No pentacrinoids are attached to any part of either of the two specimens.

So far as can be seen the disk is not plated. The anal cone is very high, higher

than the level of the second syzygy.

The sacculi on the distal pinnules are regularly arranged.

In the perisome of the pinnules there are 3 or 4 side plates to a segment. Each

is a long straight rod arising from a branching or reticulate base with the distal end

thorny or slightly branched, or expanded into a small reticulate plate smaller than

that at the base. The plates of the proximal segments are more simple, those of the

distal more complex. Continuous with the end of each plate is a row of knobbed and

curved rods, the end of one overlapping that of the next, arranged in an arc which

travels backward (toward the base of the pinnule) and inwards; they appear to lie

along the edges of the marginal lappets. Dr. John found no spicules in the tentacles.

The color in life was described as "Dark grey markings on a white ground. General

efTect grey." In alcohol the color is the same, even after 20 years. The dorsal surface

of the elements of tlie IBr series, and of the brachials, is dusky gray, though the prox-

imal edges of the brachials, like the muscular articulations, may be white. The pin-

nules, especially the lower segments of the distal pinnules, are of a darker color than

the brachials; the slightly swollen articulations are white. The cirri appear white in

comparison with the rest of the animal; a few of the basal segments, the penultimate

and one or two of those preceding it, may be of a darker tinge. The terminal claw is

hj-aline. The disk is yellowish; the anal cone and the ambulacra of the disk, arms,

and pinnules are darkly pigmented.

Locality.—Discovery Investigations station 1957; 7 miles east of Cape Bowles,

Clarence Island, South Shetlands; 830 meters; bottom rough and stony; February 3,

1937 [John, 1938] (2, B.M.).

History.—Two females of this species were dredged by the Discovery in 1937 and

were described by Dr. D. Dilwyn John in the following year. Dr. John was so kind

as to send me one of the specimens for e.xamination, but I have nothing to add to his

excellent description.

Genus CYCLOMETRA A. H. Clark

Cyclomelra A. H. Clark, Proc. U.S. Nat. Mus., vol. 40, 1911, p. 51 (in combination Cyclomelra flaves-

cens, nomen nudum); Proc. Biol. Soc. Washington, vol. 24, 1911, p. 87 (diagnosis; type species

Cyclomelra flavescens sp. nov.; referred to subfamily Heliometrinae) ; Mem. Australian Mus.,

vol. 4, 1911, p. 727 (Heliometrinae); Crinoids of the Indian Ocean, 1912, p. 11 (part), p. 12 (in

Red Sea area), p. 26 (part) (range; relationships), p. 62 (in key), p. 238 (diagnosis; tjTse species);

Internat. Rev. gesamt. Hydrobiol. und Ilydrogr., vol. 6, 1914, pp. 5 and following (range);

Die Crinoiden der Antarktis, 1915, pp. 122-126 (characters; relationships; origin), p. 126 (part)

(included species and ranges), p. 182 (discussion); Journ. Washington Acad. Sci., vol. 7, No. 5,

1917, p. 127 (Heliometrinae); No. 16, p. 508 (in key; range); Unstalked crinoids of the Siboga-

Exped., 1918, p. 240 (in key; range), p. 244 (part) (key to the species); John Murray Exped.

1933-34, Sci. Reports, vol. 4, No. 4, 1937, p. 105 (single specimen known).

—

Gisl£n, Rep. Swedish

Deep Sea Exped., vol. 2, Zool., No. 4, 1951, pp. 55, 56 (bathymetrieal range).—A. H. Clark,

Trans. Roy. Soc. South Africa, vol. 33, pt. 2, 1952, p. 189 (C. mullicirra sp. nov.'), pp. 191, 192

(referred to Zenometrinae; notes on the type of C. flavescens).
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Diagnosis.—A genus of Zenometrinae in which there are no bare inteiradial areas

with ridges, grooves or hnes on the centrodorsal; the division scries and brachials are

smootli or barely spinous at the edges; the oral pinnules have distal segments which
are little longer than broad (as in the subfamily Heliometruiae) and there are no brood
pouches.

Type species.—Cydomelra flavescens A. H. Clark, 1911.

Oeographical range.—Kuowm from the western part of the Arabian Sea and from
off the west coast of South Africa.

Bathymetrical range.—From 461 and 2194 meters.

Remarks.—Since the discovery of the species multicirra in 1952 and the reexami-

nation of the type specimen of C. flavescens, the genus Cyclometra has been regarded

as best placed in the subfamily Zenometrinae. When first constituted it was placed

in the Hehometrinae on account of the short and numerous segments of the oral

pinnules.
KEY TO THE SPECIES OF CYCLOMETRA

o'. Cirri XL, 41-43, 30 mm. long, the longest segments twice as long as broad; Pi 17-19 mm. long

with 42-45 segments; Pj shorter, 14 mm. long with 32 segments; P, 12 mm. long with 25 seg-

ments; arms 130 mm. long in the unique holotjise (northwest of Sokotra; 2,194 meters).

flavescens (p. 533)

a'. Cirri LXXX, 31, 40 mm. long, the longest segments nearly or quite three times as long as broad;

Pi 15 mm. long with 33-34 segments; Pj stouter and sHghtly longer with 24-27 segments; P|
10 mm. long with 17-19 segments; arms about 100 mm. long in the unique holotype (west coast

of the Cape of Good Hope; 461 meters) multicirra (p. 534)

CYCLOMETRA FLAVESCENS A. H. Clark

Cydomelra flavescens A. H. Clark, Proc. U.S. Nat. Mus., vol. 40, 1911, p. 51 (nomen nudum; locality);

Proc. Biol. See. Washington, vol. 24, 1911, p. 87 (description; locality); Crinoids of the Indian
Ocean, 1912, p. 239 (description; locality); Smithsonian Misc. Coll., vol. 61, 1913, No. 15, p. 64
(references to the specimen in the B. M.; locality); Die Crinoiden der Antarktis, 1915, p. 126
(range); Unstalked crinoids of the Si6oja-Exped., 1918, p. 244 (in key; references); John Murray
Exped. 1933-34, Sci. Reports, vol. 4, No. 4, 1937, p. 102 (references; locality), p. 104 (listed),

p. 105.—A. M. Clark, Trans. Roy. Soc. South Africa, vol. 33, pt. 2, 1952, pp. 191-192 (supple-

mentary description); fig. 1, p. 192 (centrodorsal).

Diagnosticjeatures.—The cirri are about XL when the arms are 130 mm. in length,

arranged in three columns of two or three cirri in each radius; the longest cirrus seg-

ments are about twice as long as broad; P, is very long, with 42^5 segments and meas-
ures about 18 mm., the distal segments being httle longer than broad; the following

pinnules are shorter.

Description.—The centrodorsal is rounded conical, 4 mm. broad at the base and
2.7 mm. high. The cirrus sockets are arranged in 15 columns of 2 or 3 each.

The cirri are XL, 41-43, 30 mm. long. The first segment is short, the second is

nearly as long as broad, and those following gradually increase in length, becoming
twice as long as broad on the fourth. The next five are similar and those succeeding

gradually decrease in length after about six more, becoming about as long as broad
and maintaining a similar propi)rtion until the end of the cirrus. The earlier segments
are slightly constricted centrally with the ends all around fuiely spinous. The short

outer segments are carinate, the carination appearmg smoothly- convex in lateral view.

The opposing spine is quite conspicuous. The terminal claw is slightly curved and
almost equals in length the penultimate segment.



534 BULLETIN 82, UNITED STATES NATIONAL MUSEtJM VOLUME 1

Tbe IBr series are essentially as in Antedon bifida. The IBri are rectangular, about

three tunes as broad as long, and form conspicuous rounded synarthrial tubercles with

tbe IBrj (axillaries), which are not quite so long as broad, being 3 nun. broad and

only 2.5 mm. long; the distal angle is approximately 90°.

The 10 arms are 130 mm. long. The first brachial is short and wedge-shaped,

twice as long exteriorly as interiorly, and forms a synarthrial tubercle with the larger

second brachial. The brachials following are more or less rectangular with only a

slight tendency to be wedge-shaped until after the second syzygy when they assume

a more triangular form. Distally the brachials become increasingly long, almost t^vice

as long as broad. The distal ends of the brachials are rather prominent and finely

spinous.

Syzygies occur between brachials 3+4, 9+ 10, and 14+15, and distally at intervals

of 3 or 4 muscular articulations.

Pi is very long, measuring 17 to 19 mm., with 42 to 45 segments, of which the first

seven are broader than long and the distal are shghtly elongated, though not much

longer than broad. Pj is 14 mm. long, with about 32 segments, of which the distal are

more than twice as long as broad. P3 is 12 mm. long, with 25 segments, of which the

distal arc tliree times as long as broad; it bears a gonad. P4 and P5 are progressively

shorter with more attenuated and longer distal segments. The distal pinnides are 17

mm. long, exceedingly slender, with about 20 segments which are 3 to 4 times as long

as broad.

The color in alcohol is yellow.

The preceding description is based upon the original description supplemented

by notes on the type specimen prepared by Ailsa M. Clark.

Locality.—South of Ras Sharwein, Arabia, or northwest of Sokotra Gat. 14°20' N.,

long. 52°30' E.): 2,194 meters; cable-repair ship Electra, Capt. V. F. Sparks, July 1909

[A. H. Clark, 1911, 1913. 1937; A. M. Clark, 1952] (1, B.M.).

CYCLOMETRA MULTICIRRA A. H. Clark

Cyclometra muHiciTra A. H. Clark, Trans. Roy. Soc. South Africa, vol. 33, pt. 2, 1952, pp. 189-191

(description; Africana station 759), pis. 15, 16.

Diagnostic features.—The cirri are about LXXX when the arms are just over 100

mm. in length, their longest segments up to three times as long as broad; thej- are

arranged in three columns of 4 or 5 each corresponding to each radial; Pi is about 15

nun. long, with about 33 segments; P2 is similar but slightly longer.

Description.—The centrodorsal is conical with slightly convex sides, 3.3 mm.
broad at the base and 4 mm. high, with the proximal border straight. The cirrus

sockets are closely crowded all around the centrodorsal without division into radial

groups, and are arranged in three columns of 4 or 5 under each radial; the two lateral

columns imder each radial are straight and regular, but the median column has at the

pro.ximal end one or two sockets between it and a lateral colmnn.

The cirri are LXXX, the longest peripheral 40 mm. long, with 31 segments, of

which the first three are broader than long, the fourth is half again as long as broad,

and those following increase in length to the eighth or tenth, which is from two and

a half to three times as long as broad, or even somewhat longer. The distal half of

each cirrus tapers to a rather delicate tip. The length of the segments in the distal

half slowly decreases so that the last five or six are only slightly, or not at all, longer
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than broad. The longer earlier segments have slightly flaring ends which overlap

the bases of those succeeding. The distal segments increase slightly in width from the

pro.ximal to the distal end, tiie dorsal profile being almost straight and continuous

with the profiles of the preceding and succeeding segments, the ventral profile forming

an angle at the distal end, where it extends below the base of the following segment.

The short distal segments are rather sharply carinate dorsally. The penultimate

segment is slightly longer than broad; the opposing spine is represented by a broad
blunt tubercle. The terminal claw is about as long as the penultimate segment,

rather slender and slightly curved.

The cirri decrease in length from the peripheral to the apical, the latter (all broken)

being apparently scarcely half the length of the former.

The ends of the basal rays are visible as very small rounded-triangular tubercles

in the interradial angles.

The radials are very short with the distal border rather strongly concave so that

the anterolateral angles extend well up into the interradial areas, where they separate

entirelj' the bases of the IBr,. The distal half is turned outward, especially in the

lateral portions. The IBri are short, about four times as broad as the median length,

with the lateral edges slightly convergent and widely separated from those of their

neighbors and the distal edge slightly concave, incised by the posterior projection of

the axillary, with which it forms an apically well-rounded synarthrial tubercle, the

sides of which in profile make an angle of about 120° with each other. The IBr2 (axil-

laries) are about as long as broad, with the proximal sides nearly straight and making
an angle of about 90° with each other, and the distal sides strongly concave so that the

distal angle and the lateral angles, which extend well beyond the anterolateral angles

of the IBr,, are acute. The edges of the elements of the IBr series are smooth, the two
distal edges of the axillaries slightly everted.

The 10 arms are probably a Httle more than 100 mm. long. The first brachials are

short, about three times as long exteriorly as interiorly; the short interior sides of each

pair make a straight line with each other. The second brachials are about half again

as large as the first, approximately triangular, with the pro.ximal angle incising the

first and making with it a synarthrial tubercle which resembles that on the IBr series

except that the ape.x is more sharply pointed. The first syzj^gial pair (composed of

brachials 34-4) is about half again as broad as long with, like the first and second

brachials, slighth^ everted and finely spinous ends. The next four brachials are wedge-

shaped, about twice as broad as the median length, with the longer side about twice as

long as the shorter. Following the second syzygy the brachials soon become more
obhquel.y wedge-shaped, almost triangular, and nearly or quite as long as broad. The
distal ends of the brachials arc very finely spinous, but are not everted or produced.

Distally the brachials become somewhat less obliquely wedge-shaped and longer.

Syzj'gies occur between brachials 3-f4, 9-|-10, and 14-f 15, and distally at intervals

of usually 3 muscular articulations.

Pi is about 15 mm. long, slender, tapering rather more rapidh' in the pro.ximal

than in the distal half and becoming very flexible in the distal third, with 33 to 34 short

segments, of which the first five are broader than long and the remainder are shghtly

longer than broad. The first five or sLx have the dorsal side convex and finely spinous,

and those following until near the tip are very slightly constricted centrally. P2 is

similar to Pi but stouter and sliglitly longer with 24 to 27 segments, which distally are
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proportionatelj' slightly longer than those of P,. P3 is 10 mm. long, with 17 to 19 seg-

ments, a little stouter than Po at the base but tapering more gradually and stiffened,

and without the flagellate tip of the two preceding pinnules. The segments become

about twice as long as broad on the fifth, and three times as long as broad distally.

The sixth to tenth segments bear a slender and fusiform gonad. The following pin-

nules are similar to P3. Pg is 12 mm. long, with 22 segments, bearing a gonad on the

fourth to ninth. The distal piimulcs are about 18 mm. long, with about 27 segments,

most of which are about twice as long as broad, the outermost about three times as

long as broad. The segments of the middle and distal pinnules have finely spinous

distal ends.

The disk is naked.

The color (in alcohol) is brownish white, the pinnules purphsh, becoming distally

purple with the articulations narrowly white.

Locality.—Africana station 759; off the west coast of Cape Province, South Africa

(lat. 30°15' S., long. 14°5' E.); 461 meters [A. H. Clark, 1952] (1, Univ. Cape Town).

Genus EUMORPHOMETBA A. H. Clark*

Antedon (part) P. H. Carpen'teb, Challenger Reports, Zoologj-, vol. 26, pt. 60, 1888, p. 188, and

following authors.

Thaumatometra (part) A. H. Clark, Proc. Biol. Soc. Washington, vol. 21 1308, p. 128.

Eumorphometra A. H. Clark, Bull. Inst. Ocfianogr., Monaco, No. 294, 1914, p. 6 (spinosity the result

of the coldness of the habitat; nomen nudum) ; Internat. Rev. gesamt. Hydrobiol. und H ydrogr.,

vol. 6, 1914, pp. 5 and following (represents, in part, Zenometra of the Atlantic; range); Die

Crinoiden der Antarktis, 1915, p. 114 (in key to the genera of Zenometrinae), p. 117 (synonymy;

diagnosis; type species E. concinna; range), p. 160 (relationships), p. 182 (represents, in part,

Zenometra in the Indo-Pacific) ; Journ. Washington Acad. Sci., vol. 7, 1917, No. 5, p. 127 (referred

to the Zenometrinae) ; No. 16, p. 510 (in key; range) ; Unstalked crinoids of the Siboga-'Exped.,

1918, p. 223 (in key; range), p. 232 (key to the included species); The Danish Ingolf-Exped.,

vol. 4, No. 5, Crinoidea, 1923, p. 52 (in key).

—

Pelsbneer, Bull. Soc. Zool. France, vol. 53, 1928,

p. 172 (parasitized by Eulima capensis [error]).

—

Ekman, Tiergeographie des Meeres, 1935,

p. 307.—A. II. Clark, Sci. Rep. Australasian Antarctic Exped. 1911-14, ser. C, vol. 8, pt. 4,

1937, p. 6.

—

John, Proc. Linn. Soc. London, sess. 149, pt. 2, 1937, p. 87 (discussion of species);

Discovery Reports, vol. 18, 1938, pp. 130, 152; Rep. B.A.N. Z. Antarctic Res. Exped. 1929-31,

ser. 3, vol. 4, pt. 6, 1939, p. 202.

Diagnosis.—A genus of the Zenometrinae in which the centrodorsal is conical

with the cirrus sockets arranged in 10 or 15, rarely 20, irregular columns not separated

into radial groups but all crowded; the peripheral cirri have 20 to 40 segments, of

which the longest are from half again to almost twice as long as broad and the outer

are broader than long with shght dorsal keels ; the elements of the IBr series and the lower

brachials are not in lateral contact and their dorsal surface is usually covered with fine

spines; all the pinnules are present; Pi and Pj are usually similar, Pj a Uttle shorter,

both with less than 15 segments, of which all but the basal are longer than wide; at

least two of the species are viviparous, mature females of the others are unknown.
Tijpe species.— E. concinna A. H. Clark, 1915.

Oeographical range.—Shores of the Antarctic continent and the vicinities of Maxion

Island, the South Shetlands and Shag Rocks.

Bathymetrical range.—From 177 to 490 (?610) meters.

Remarks [by A.M.C.].—I have not seen an example of the type species

—

E. con-

*See also Addenda (p. 837) under 1963.
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cinna—but have examined the holotypos of the other four species assigned to this

genus. In two of these, hirsuta andfraseri, the interradial cirrus sockets are arranged

in distinct columns but radially the sockets are quite irregular in position. In E.

aurora and even more so in E. marri the arrangement is still more irregular, and certainly

not indicative of the subfamily Zenometrinac. Mr. Clark had removed marri to the

Isometrinae on account of the slightly expanded segments of the genital pinnules and

the irregular arrangement of the cirrus sockets. However, a comparison of the holo-

type with specimens of Isometra showed that the expansion is relatively much less, even

for a male, than that found in Isometra and is much more comparable with the slight

expansion shown by Anthometra adriani of the subfamily Heliometrinae illustrated by

Dr. Dilwyn John (1938, fig. 5, p. 151). Indeed I think marri with its short cirrus

segments and short proximal segments of Pi cut away at the joints, would be very

similar to a precocious, stunted Heliometrin. However, it appears to have more in

common with Eumorphometra aurora than with any other antarctic comatulid, notably

the proportions and numbers of the cirrus segments. With only one specimen known,

it seems inadvisable to remove marri from the genus Eumorphometra. Possibly the

whole genus might be better removed from the Zenometrinae. Only the shorter and

more numerous cirrus segments and the higher and more conical centrodorsals seem

to distinguish its species from those of the antarctic Phrixometra of the Bathymetrinae

which also has viviparous species. Besides the more or less irregular arrangement of

the cirri, these are fLxed to the centrodorsal much more firmly than in most species of

the Zenometrinae, as an attempt to detach some of the stumps in the types oi jraseri,

WMrri, and aurora has shown.

KEY TO THE SPECIES OF EUMORPHOMETRA

[by A.M.C.]

o'. Peripheral cirri with 34-40 segments (South Shetland Islands; 410-440 meters)...fraseri (p. 537)

a'. Peripheral cirri with not more than 30 segments.

6'. Axillary with very slight proximal angle, the distal edge of the IBr, almost straight; division

series flared but not conspicuously spinous at their distal edges (near Marion Island; 256

meters) hirsuta (p. 540)

V. Axillary rhombic with a distinct proximal angle more or less incising the distal edge of the IBri;

division series usually with spinous edges.

c'. Only XXX cirri when the arm length is 30 mm.; P, only 2 mm. long with about 9 segments

(shores of Antarctica near Gaussberg; 380-400 meters) concinna (p. 542)

<?. XL or more cirri when the arm length is 25-30 mm.; P, 4-4.5 mm. long with 13-14 segments.

d}. Three or four basal segments of Pi not longer than broad, segments of the genital pinnules

slightly expanded alongside the gonads (Clarence Island, South Shetlands; 490-610

meters) marri (p. 544)

(P. Second and following segments of Pi more or less longer than broad, segments of genital

pinnules not e.xpanded (Shag Rocks near South Georgia and off Enderby Land, Antarc-

tica; 177-220 meters) aurora (p. 547)

EUMORPHOMETRA PRASERI John*

Figure 29,a,6

Eumorphometra fraaeri John, Discovery Reports, vol. 18, 1938, p. 123 (listed), p. 129 (range), p. 155

(description; Discovery Investigations sta. 1955), pi. 4, fig. 2, text-fig. 7, a-e, p. 155.

* See also Addenda (p. 837) under 1963.
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Diagnostic features.—When Ihc arms are 35-40 nun., tlie cut! are 34-40, about

XIjV, up to 12 mm. long and in 15 columns.

Description.—The controtlorsal is a high pointed cone with a sharp and rough

dorsal pole; the basal diameter is 2.5 mm. and the vertical height also 2.5 mm.; the

proximal border is produced interradially into low angles; it is thickly covered with

cirrus sockets, interradiallj* arranged in distinct columns but radially more irregular in

position.

The cirri are XLV, 34-40, the peripheral about 12 mm. long, slightly longer than

the apical. The first three segments are about twice as broad as long; the thu-d seg-

ment is broader distally than proximally, the greater width being on the dorsal side,

and is centrally constricted, more strongly on the dorsal than on the ventral side.

The fourth and fifth segments are of similar shape but the fourth is more than half as

long as broad and the fifth is nearly as long as broad. The sixth to tenth are slightly

longer than broad, broader distally than proximally, but not to the same extent as the

third to fifth; they are of a more regular shape, not constricted centrally. The eleventh

and twelfth segments are as long as broad. The remaining segments are broader than

long. Beyond about the fifteenth segment the dorsal edge becomes curved instead of

straight, and on the distal segments it is produced into a strongly rounded dorsal

spine. The opposing spine is strong and stands out at right angles. The terminal

claw is strong.

The radials are short and bandlike with concave and everted distal edges. The

IBri are short, about six times as broad as long in the midline, and are in contact

laterally; they are deeply incised by the posterior projection of the axillary, with which

they rise into a synartlu-ial tubercle. The IBro (axillaries) are rhombic, a little broader

than long; thek proxunal edges are nearly straight, the distal strongly concave, so that

the posterior projection is broadly rounded, the anterior angle sharper. The edges of

the elements of the IBr series are everted and finely spinous.

[Note by A.M.C. : The arms are all broken; their length is estimated at from 35

to 40 mm.]
The first brachial is short, slightly longer externally than internally; the distal

edge is slightly incised by a posterior projection from the second brachial, which is

approximately an equilateral triangle with the distal edge slightly concave. The
inner border of the first syzygial pah- (composed of brachials 3+ 4) is considerably

longer than the outer. The fifth to eighth brachials, between the first and second

syzygial pairs, are roughly rectangular, somewhat broader than long, alternately

longer on one side than on the other. The brachials for some distance beyond the

second syzj-gy are triangular and about as long as broad. Farther out on the arm

they are wedge-shaped, slightly longer than broad, with one side, alternating on suc-

cessive brachials, considerably longer than the other. The distal edges of the brachials

between the first and third or fourth syzygial pairs are produced into single rows of

strong toothlike spines; those of the more distal brachials arc smooth.
Syzygies occur between brachials 3+4, 9+ 10, and 14+15, and distally at inter-

vals of 3 or 4, exceptionally 5, muscular articulations. The length from the proximal

edge of the IBrj to the second syzygy is 8.0 mm. and the width at the first sj-zygy is

1.4 mm.
P, is incomplete or hidden. Po is slender, with 12 or 13 elongate segments; it is

nearly G mm. long. P^ and P^ are each about 5 mm. long. P» is composed of H
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4nnm

Figure 29.

—

Eumorphovutra jraseri John, holotype: a. Lateral view of

centrodorsal and division series; b, Pj. E. hirsuta (P. H. Carpenter),

holotypelf, lateral view of calyx;i/, proximal part of Pi; e, Pj without

gonad.

segments and tapers to the distal end. The first segment is as long as broad, the second

and third are shghtly longer than broad, and the fourth and fifth are about twice as

long as broad; the slender distal segments are longer, three or more times as long as

broad. The distal edges of the more distal segments are produced into strong spines.

The ventral side of the pinnule is tliickly covered with sacculi, although there is no

ambulacral groove. P^ is usually an oral pinnule, with 9 slender and evenly tapering

segments, of which the first is about as long as broad, the second is shghtly longer, and

the remainder are elongated. The third is twice, the fourth about three times, as

long as broad; the fifth to ninth are about five times as long as broad. The distal

edges of the segments are produced into a small number of spines; the entire dorsal

surface of one or two of the lower segments may be rough with spines.

On some arms Pb is a genital pinnule, though P3 is usually the first genital pinnule

with a large fusiform testis (the single specimen is a male) along the third to seventh

segments. One P3 which is 5 mm. long with 9 segments appears to be nearly complete.

The first two segments are short, the remainder elongated, the fourth and following

being four or more times as long as broad. In the other genital pinnules the segments

are not so elongated. The genital pinnules extend to Pjo or P12. In the middle

genital pinnules the gonad hes along the third to eighth segments. As an example,

P7 is G nun. long, with 13 segments, of which the first two are short and the thu-d to

eighth increase from two to four times as long as broad. The distal end of each segment

is flared out into a thorny cup around the base of the next, and the bases of each are

swollen to a lesser extent. The distal segments are longer, more regular, and more

slender.

556-622—67 36
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The distal pinnules are 8 mm. long, with about 18 segments, of which the first

two are short, the third and fourth are longer than broad, and the remainder are about

twnce as long as broad, all with thorny distal ends.

The pinnule ambulacra are bordered with rodhke side plates, three to each seg-

ment. These are mostly simple smooth rods, but they may have forked or perforated

ends; at the ends of some pinnules they are shorter and have a difTerent and more

platelike form. Strongly knobbed spicules occur in the tentacles.

SaccuU are numerous and conspicuous along the pinnule ambulacra.

The disk is concealed.

In life the proximal half of the animal, including the cirri, was orange yellow;

distally the arms and pinnules were much banded with delicate gray, producing a

dark effect. In the cirri the first four or si.x segments were lighter than the remainder,

and on many cirri the eighth to tenth segments were much darker than the others,

being rusty yellow.

Locality.—Discovery Investigations station 1955; north of the South Shetland

Islands (lat. 61°35'06" S., long. 57°23'18" W.); 440-410 meters; January 29, 1937

[John, 1938] (1, B.M.).

IeuMORPHOMETRA HIRSUTA (P. H. Carpenter)*

Figure 29, c-e

Anledon hirsula P. H. Carpenter, Challenger Reports, Zool., vol. 26, pt. 60, 1888, p. 188 (description;

Bta. 145) ;
pi. 31, fig. 5.—Hartlaub, Bull. Mus. Comp. Zool., vol. 27, No. 4, 1895, p. 143 (range.).—

Bather, Gcol. Mag., Dec. 4, vol. 3, 1897, p. 120 (pinnules compared with those of Millericrinus

recubariensis)

.

—DSderlein, Fauna Arctica, vol. 4, Lief. 2, 1905, p. 405 (antarctic representative

of the Tenelta group).

—

Hamann, Bronn's Klassen und Ordnungen des Tier-Reichs, vol. 2, Abt.

3, 1907, p. 1579 (listed).—A. H. Clark, Smithsonian Misc. Coll., vol. 50, pt. 3, 1907, p. 353

(listed); Crinoids of the Indian Ocean, 1912, p. 33 (of P. H. Carpenter, ISSS= Thaumatometra

hhsuta); Die Crinolden der Antarktis, 1915, p. 105 (species so recorded by Andersson is an

IsomelTo).—Obsrima and Ikeda, Proc. Imper. Acad. Japan, vol. 10, No. 2, 1934, p. 127 (alleged

copulation; notice of Andersson, 1904).

Thaumalomelra hirsula A. 11. Clark, Proc. Biol. Soc. Washington, vol. 21, 1908, p. 128 (Usted);

Crinoids of the Indian Ocean, 1912, p. 33 {= Anledon hirsula P. H. Carpenter, 1888); Smithsonian

Misc. Coll., vol. 61, No. 15, 1913, p. 66 (published references to specimens in the B.M.; Challenger

sta. 145).

Eumorphometra hirsvla A. H. Clark, Journ. Washington Acad. Sci., vol. 5, 1915, No. 3, p. 81 (antarctic;

range) ; Die Crinolden der Antarktis, 1915, p. 106 (collected by the Challenger; recorded as Anledon

hirsula), p. 107 (in key to antarctic crinoids), p. 118 (synonymy; range), p. 119 (comparison with

E. concinna), p. 168 (a shallow water antarctic species confined to the Gauss quadrant and adjoin-

ing islands; range), p. 169 (relationships), p. 192 (further discussion); Unstalked crinoids of the

Siboga-Expcd., 1918, p. 232 (in key; range; references).—GiSLiiN, Ark. Zool., vol. 19, No. 32.

1928, p. 10 (notes).

—

John, Discovery Reports, vol. 18, 1938, p. 124 (Marion Island), p. 159 (notes

on the type specimen).

Diagnostic features.—When the arm length is about 35 mm. there are about

XL cirri, of which the interradial ones tend to be in distinct columns; the cirri have

25 to 30 segments; the division series exhibit no sjTiarthrial tubercles, the IBr, having

an almost straight distal edge; though slightly flared the proximal ossicles are not

prominently spinous; P, and Pj have the distal segments elongated; Pj is a httle smaller

than P,.

See also Addenda (p. 837) under 1963.
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Description [modified by A.M.C.].—The centrodorsal is conical, 3.3 mm. in basal

diameter and 2.1 mm. in vertical height, bearing about 35 cirrus sockets according to

Carpenter [but having drawn the holotype, I put the number as 9 or 10 in each radial

area, a total of about 45. A.M.C.]. The interradial cirri are iu distinct vertical columns

but the radial ones are more irregular in position (see fig. 29, p. 539).

The cirri had 25 to 30 segments (all the peripheral ones are now broken, 1957).

The earlier segments are half again as long as broad, and the distal are broader than

long with slight dorsal keels.

The radials are very short. The IBri are short, about four times as broad as long,

with slightly converging sides and but little excavated on the distal border. The

IBr2 (axillaries) are broadly rhombic, broader than long. These ossicles are flared at

the distal edges and bear a few very fine spines, but these are so small as to be only

visible under high magnification.

The 10 arms are about 35 mm. long, but all but two have not quite finished

regenerating from the first syzygy and these two are broken at the seventh brachial.

The first brachials are nearly oblong, and the second are relatively short and broad

with a very obtuse pro.ximal angle. The next few brachials are oblong, and the following

become more wedge-shaped and finally cylindrical with slight lateral projections for

the pinnule facets. The distal border of each brachial bears a small fringe of spines

which projects forward over the base of its successor so as to give the arms a somewhat

serrate appearance.

Syzygies occur between brachials 3+ 4, 7+ 8 or 9+10, and distally at rather

irregular intervals, though they are generally separated by three or four muscular

articulations. The length from the proximal edge of the IBri to the second syzygy

was probably about 8.5 mm. and the width at the first syzygy is 1.25 mm.

P, consists of 12 or 13 segments, of which the first tliree or four are short but

the following ones become elongated; it measures about 4.5 mm.; P2 is shorter, about

3.5 mm. long, with about 11 segments, which become elongated after the first two.

On the arms which are not regenerating Pj bears a gonad. The following pinnules

are at first a little shorter and more slender than the first two but have relatively

longer segments, after which the length gradually increases.

Notes.—Dr. D. Dilwyn John reexamined Carpenter's type specimen and added

the following notes. The cirrus sockets are arranged in about 15 irregular columns;

these are least regular near the proximal edge of the centrodorsal, around which there

are about 20 sockets. The cirri are about XXXV, 25-30; the distal segments from

about the tenth outward have a rounded dorsal keel, stronger than that of E. Jraseri,

which is not shown in Carpenter's figure. P, is long, stifl", and slender, 4.5 mn\. long,

with 12 evenly tapering segments, of which the first two are heavy and broader than

long, the third and fourth are about as long as broad, and the remainder are elongated

and become more and more slender to the tip of the pinnule; the distal edges of the

segments are thorny. Pt is about 4 mm. long, with 11 segments. Carpenter described

it as carrjang a gonad, but Dr. John says that if it is a gonad it is very small. The

remaining pinnules arise from regenerating brachials and do not carry gonads.

Locality.—Challenger station 145; near Marion Island (lat. 46°43'00" S., long.

38°04'30" E.); 256 meters; volcanic sand; December 27, 1873 (P. H. Carpenter, 1888;

A. H. Clark, 1913; John, 1938] (1, B.M.).
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EUMORPHOMETRA CONCINNA A. H. Clark*

[See vol. 1, pt. 2, fig. 806, p. 378]

Eumorphomelra concinna A. II. Clark, Journ. Washington Acad. Sci., vol. 5, 1915, No. 3, p. 81

(antarctic; range; nomen nudum); Die Crinolden der Antarktis, 1915, p. 104 (new species col-

lected by the Gauss), p. 107 (in key to antarctic crinoids), p. 118 (detailed description; locality;

comparison with E. hirsuta), p. 168 (shallow water antarctic species; confined to the Oausa

quadrant and adjoining islands; range), p. 169 (relationships), p. 192 (further discussion), pi. 2,

figs. 2, 3; Unstalked crinoids of the Siboga-E\pod., 1918, p. 232 (in key; range; references);

Smithsonian Misc. Coll., vol. 72, No. 7, 1921, pi. 2, fig. 25 (ambulacral deposits); Sci. Rep.

Australasian Antarctic Expcd., 1911-14, ser. C, vol. 8, pt. 4, 1937, p. 5 (listed), p. 8 (in key).—

John, Proc. Linn. Soc. London, sess. 149, pt. 2, 1937, p. 86 (not taken by Discovery Investigations

vessels), p. 87 (brood pouch), p. 88; Discovery Reports, vol. 18, 1938, p. 123 (listed), p. 126

(%-iviparous), p. 127 (brood pouches), p. 133 (in key), p. 154 (comparison with E. aurora), p. 160

(description of brood pouches and embryos); Rep. B.A.N.Z. Antarctic Res. Exped. 1929-31,

ser. B, vol. 4, pt. 6, 1939, p. 203 (comparison with E. aurora).—A. H. Clark, Mem. Soc. Cubana

Hist. Nat., vol. 14, No. 2, 1940, p. 140.

Diagnostic features.—When the arms are ahout 30 mm. long, the cirri are about

XXX, \vith up to 25 segments and 7 mm. long; the IBri has the distal side markedly

concave and the axillary is rhombic in shape; both these ossicles are distinctly spinous

at the edges; P, is very small, only about 2 mm. long, with 9 segments.

Description.—The centrodorsal is regularlj^ conical, about as high as broad, with

the tip rounded. Its sides are nearly covered with about 30 cirrus sockets which are

roughly arranged in irregular columns and are entirely separated from each other.

The cirri are about XXX, 20-23, 7 mm. long. The first two segments are short,

the third is nearly as long as broad, the fourth to sixth are nearly twice as long as the

median width, wath expanded ends, and the following segments rapidl3' decrease in

length, becoming as long as broad on the eleventh and after the fifteenth slightly

broader than long. The longer earlier segments are centrally constricted, \vith rather

strongl)' expanded ends, this feature diminishing as the segments become shorter

distall_y. As the segments become shorter the dorsal surface becomes more and more

sharply rounded so that on the short distal segments the dorsal surface is sharply

carinate.

The radials are relatively rather long, 3 or 4 times as broad as long in the median

line. The IBr series and brachials in general resemble those of Antedon mediterranea.

The IBr, are about 3 times as broad as the lateral length, which is about t^vice the

median length; the distal outer angles are rounded off, the dorsal surface is covered vdih

fine spines, and the edges are bordered with very much longer spines. The IBfj

(a.xillaries) are rhombic, slightly broader than long, with a very spinous dorsal surface

and spinous borders; the proximal lateral angles are cut away. The very numerous
fine spines thickly covering the dorsal surface of the elements of the IBr series are longer

and more prominent in the median hne, wliich is slightly elevated into a lowwell-rounded
median carina tion.

The 10 arms are 30 mm. long. The brachials are slender with expanded articula-

tions and rather strongly overlapping and spinous distal ends.

SyzA-gies occur between bracliials 3+4, 9+ 10, and 14+ 15, and distally at intervals

of 3 obhque muscular articulations.

See also Addenda (p. 837) under 1963
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P, is 2 mm. long, very suuill and slender, with 9 segments, of whicb the first is

short, the second is slightly longer than broad, the third is twice as long as broad or

slighth' longer, and the fourth and fifth are the longest, 4 or 5 times as long as broad;

on some of the Pi the remaining segments are of about the same length as the fourth

and fifth, while on others they are much shorter. P2 is similar, but slightly smaller

and shorter. P3 is 3.5 mm. long, with 9 segments, of which tlie fourth and following

are much elongated; the segments have a spinous dorsal surface and expanded and
overlapping distal ends which are fringed with spines; the third to fifth segments bear

a large gonad. P4 is 4 mm. long, with 10 segments, and is similar to P3. P5 is similar

to P4. Pe sometimes possesses a small gonad, but usuallj^ is without one. The distal

pinnules are very slender, 5 mm. long, with 17 segments, which beyond the third are

much elongated with swollen articulations and slightly overlapping and finely spinous

distal ends.

Notes.—February 15, 1903; 400 meters. One of the two specimens with this

label is the one described above. In the other the arms are 45 mm. long and there

are 20 to 25 cirrus segments.

January 31, 1903; 380 meters. The example is simOar to the 2 just noticed.

April 17, 1902; 385 meters. The cirri are 7 mm. long, and are composed of 22

segments, of which the longest are nearly twice as long as the width of the pro.ximal

(narrower) end ; the spines on the dorsal surface of the IBr series and lower brachials

are especially long in the median line, so that the arms are subcarinate. The gonads

are much enlarged.

December 12, 1902; 385 meters. The arms are 25 mm. long; the cirri are 6 mm.
long and arc composed of 17 to 19 segments, of which the longest are not quite twice as

long as the width of the proximal end.

The small number of cirrus segments and the elongate form of the more proximal

woidd suggest that this form might possibh^ be the inunaturc of Eumorphometra hirsuta;

])ut on the other hand the largest individual, which exhibits all the characters described

for the t3"pe, is larger than E. hirsuta, which has an arm length of onty 35 mm., and
several are sexually mature with eggs extruded from the ovaries.

When he was studying the crinoids collected by various Antarctic expeditions

Dr. D. Dilwyn John found that at least one of his new species of Eumor'phometra,

E. aurora, is viviparous. On hearing this, I reexamined the specimens of E. concinna

at hand and discovered, much to my chagrin, that I had overlooked the fact that it

too is viviparous, with brood pouches at the side of the ovaries. So I sent him a

portion of the arm of a female to compare with his new species.

He found that the brood pouches lie on the aboral side of the pinnules, nearest

the arm. The walls are so thm that the contents of the pouches can be seen through

them. The eggs in the ovaries and the embryos m the brood pouches are of different

sizes and at various stages of development. The largest eggs are oval and as much as

0.2 to 0.25 mm. long. The largest of the brood pouches contained thirteen embryos.

Seven were without trace of skeletal plates or ciliated bands; they were spherical or

irregularly oval, 0.21 to 0.29 mm. The other six were oval embryos with the beginnings

of skeletal plates within them. The smallest of these was 0.34 mm. long with no ciliated

bands. There were about fourteen small colunmals and a very large termmal stem

plate, and five orals and five basals, but no infrabasals. Three other embryos in good

condition were slight!}' larger, 0.37 to 0.40 nmi. long and 0.29 to 0.3C mm. broad, and
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possess ciliated bands. They have about eighteen columnals. In two of them there

were two very small infrabasals; Dr. John could not see a third in cither of them, or any

infrabasals in the third embryo. The three posterior ciliated bands were hoopHke

and clear, but the first and second bands were difficult to follow; the foi-mor seemed to

surround a depression, the apical pit, and the latter seemed to coalesce mth it for a

portion of its course.

Dr. John also noted that the distal edges of the brachials are raised into stronger

spines than those of the corresponding brachials in E. aurora.

Along the pinnule ambulacra there are reduced rodlike side and covering plates

like those of E. aurora, except that some are strongly thorny.

Locality.—Gauss (German South Polar Expedition) station, in the vicinity of

Gaussberg (lat. 66°02'09" S., long. S9°38' E.); 3S0-400 meters. April 17, 1902; 385

meters (1, Berl. M.). December 12, 1902; 385 meters (2, U.S.N.M., E. 385). January

31, 1903; 380 meters (1, Berl. M.). February 15, 1903; 400 meters (2, U.S.N.M., E.

384; Berl. M.).

Remarks.—Only the original specimens collected by the German South Polar Ex-

pedition in 1902-03 are known.

In 1938 Dr. D. Dilwj-n John described tlie brood pouches and embryos of one of the

females in the type series.

EUMORPHOMETRA MARKI John*

Figure 30, a-e

Eumorphometra marri John, Discovery Reports, vol. 18, 1938, p. 123 (listed), p. 129 (range), p. 157

(description; Discovery Investigations sta. 1948); text-fig. 8, a-e, p. 159, pi. 4, fig. 3.

Diagnostic features.—The cirri are about XL when the arm length is 25 mm.; they

have 23 to 28 segments and are very irregidar in position; the IBri has the distal side

markedly concave, the axillary being rhombic in shape; Pj is about 4 mm. long, with 14

segments, of which the first three to five are not longer than wide; the genital pinnules

have the segments alongside the gonads slightly expanded in the male holotype.

Description.—-The centrodorsal is roimded conical with a rounded dorsal pole and

the ventral border straight. The basal diameter is 1.6 mm. and the vertical height

1.0 mm. The cirrus sockets are irregularly arranged in two or three crowded rows.

The cirri are XLII, 23-28, up to 9 mm. long, the apical shorter and with fewer

segments than the peripheral. The fu"st segment is nearly twice as broad as long, the

second is two-thirds as long as broad, the third and fourth are as long as broad, and the

fifth is slightly longer than broad. The seventh and eighth are shorter than the fifth,

though longer than broad. All the succeeding segments are slightly broader than long.

From the twelfth onward they are broader distaUy than proximalh^ and the dorsal side

is rounded though not raised into a keel or spine. The opposing spine is strong, in the

form of an equilateral triangle arising from the entire dorsal side of the penultimate

segment. The terminal claw is moderately strong and curved.

The radials are very short, with a concave distal edge. The IBri is four times as

broad as the lateral length and is moderately incised by the axUlary. It is not in con-

tact with its neighbors. The IBr2 (axillaries) are one-third again as broad as long; the

proximal borders are slightly concave, the distal more strongly concave, the anterior

* See also Addenda (p. 837) under 1963.
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angle being approximately a right angle. The radials and the elements of the IBr
series are smooth.

The 10 arms are 25 mm. long with about 60 brachials. The first brachial is short,

with a longer exterior than interior edge, and is slightly incised by the second, which is

a little broader than long with a broadly rounded posterior projection and a concave
distal edge; both these brachials are smooth. The interior edge of the first syzygial

pair (composed of brachials 3+ 4) is considerabh'- longer than the exterior. The
brachials between the first and second syzygy are slightly broader than long. The
fifth brachial is rectangular with its interior proximal corner produced downward.
The following brachials are similar with the exterior and interior proximal corners

produced downward alternately. They gradually change in shape so as to be wedge-
shaped at the second syzygy. Beyond the second syzygy the brachials are triangular,

a little longer than broad. Farther out on the arm they become quadrangular, with
oblique proxunal and distal edges, and more elongate. The distal edges of all the

brachials beyond the first syzygy are everted and rough with spines.

Syzygies occur between brachials 3+4, 9+ 10, and 14+15, and distally at intervals

of from 2 to 4 (usually 3) muscular articulations. The length from IBrj to the second
syzygy is 6.0 mm. and the width at the first syzygy is 0.85 mm.

Pi is longer and much more massive than P2, reaching to the tip of the latter, 4 mm.
long, with 14 segments, which are strong and rounded and a little longer than broad;

Figure 30.

—

Eumorphometra m<jrri John, holotype: a, Lateral view; b, proximal part of Pi; c, Pj;

d, P,; e, cirrus. E. aurora John, holotype: /, lateral view; g, proximal part of Pi; A, Pj.
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the dorsal surface and distal edges arc rough. 1\ is 3 mm. long, with 10 segments, of

which all but the first arc longer than broad, the fourth and following twice as long as

broad. P3, the first genital pinnule, is about 3 mm. long with 10 to 12 segments and

has an anibulacral furrow; the first two segments arc short, the third to seventh, along

which the testis (tlic specimen is a male) lies, are considerably longer and are slightly

expanded, the third is as long as broad, the fourth is as broad but slightly longer, the

fifth is not so broad as the fourth and is longer than broad, the sixth is narrower and

about twice as long as broad, the seventh is more than twice as long as broad, and the

remainder arc narrow and elongated, about three times as long as broad. All the

segments have strongly everted and spinous distal edges; the spines are strongest on

the aboral edges of the expanded segments.

The genital pinnules extend to P^. They resemble P3 except that the expansion

along which tlie testis lies gi-adually lessens, disappearing at about Pio. The genital

pinnules gi-adually increase in length and in the number of segments. P4 is 3,5 mm.

long, with 10 segments; P,o is 4.5 mm. long, with 13 segments; P,8 is 5 mm. long, with

14 segments. On the adoral side of each testis opposite the third segment of the geni-

tal pinnide there is a small papilla, through which presumably the spermatozoa pass

to the outside. The distal pinnules are composed of 17 segments, all but the first two

of which are two or three times as long as broad; all the segments have everted and

spinous distal edges.

There are reduced rodlike side plates along the pinnule ambulacra. These may

be simple smooth rods, or they may be knobbed, or have branched or reticulated ends.

There are no spicules in the tentacles.

Sacculi are very numerous and conspicuous, regularly airanged along the pinnule

ambulacra.

Locality.—Discovery Investigations station 1948; east of Clarence Island (N.E. <if

the tip of Graham Land) (lat. 66°49'24" S., long. 52°40' W.); 490-610 meters; January

4, 1937 [John, 1938] (1, B.M.).

History.—This species was described by Dr. D. Dilwyn John in 1938 from one male

specimen and part of another dredged by the Discovery Investigations in 1937. He
said that it differs from the other species of Eumorphometra by having the cirrus sockets

arranged in two or three alternating rows instead of in columns, by the fact that Pi is

not only longer but much more massive than P2 and by the slight expansion of the

segments of the lower genital pinnules which caiTy the gonads.

[Note by A.M.C] Mr. Clark concluded from this that E. marri should be re-

ferred to the Bath\-metrinae and more particularly to the genus Isometra, which he in-

cluded m that subfamily. On paper this appears to be a reasonable move but an exami-

nation of the holot.vpe of marri and a direct comparison with the species of Isometra

and with the other material of Eumorphometra in the British Museum has convmced

me that the original position of marri is more likely to be the correct one. The expan-

sion of the segments of the genital pinnules is very slight compared with its develop-

ment in Isometra even for a male, and despite the small size the specimen appears to be

mature. The irregularity in position of the cirrus sockets is onh' a little more evident

than in the other species of Eumorphometra and the bi'achials and pinnule segments are

much more flared and spinous at their distal ends than in any specimen of Isometra I

have seen.
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EUMORPHOMETRA AURORA John*

Figure 30, f-A

Eumorphometra aurora John, Discovery Reports, vol. 18, 1938, p. 123 (listed), p. 129 (range), p. 133
(in key), p. 152 (description; locality); text-fig. 6, a-d, p. 153; pi. 4, fig. 1; Rep. B.A.N.Z. Ant-
arctic Res. Exped. 1929-31, ser. B, vol. 4, pt. 6, 1939, p. 202 (B.A.N.Z. A.R.E. stations;
supplementary description; viviparity), fig. 3.

Diagnostic features.—Wlien the arms are about 30 mm. long, there are about XL
cirri wdth up to 28 segments; the axillary is rliombic with, a large pro.ximal angle; the
divnsion scries are distinctly spinous around the edges; all the segments of P, except
the first one are longer than broad; the segments of the genital pinnules are not ex-
panded.

Description.—The centrodorsal is rounded conical, 1.6 mm. in basal diameter and
1.4 mm. in vertical height, with the proximal border produced interradially into very
low and wide angles. The cirrus sockets are arranged in 10 columns with an addi-
tional socket between the proximal ends of the 10 columns in four radial ureas (see

fig. 30,y, p. 545).

The cirri are about XI^I, 17-28. The peripheral cirri are up to 10 mm. in length,

with 27 to 28 segments. The apical cirri are about half as long, wath 17 to 19 segments.
The intermediate cirri are longer than the apical, with 21 to 23 segments. The first

three cirrus segments are broader than long, the fourth is as long as broad, and the
fifth to eighth or ninth are slightly longer than broad. All these have the distal end
slightly flaring, more strongly on the dorsal than on the ventral side, so that they are

a little wider distally than at the base. The more distal segments are about as long as

broad. Their dorsal sides are raised into low keeUike protuberances, highest near the

end of the segments, making them broader distally than proximallj\ The opposino-

spine is small and the terminal claw is short.

The radials are nearly rectangular and fairly long, about half as long as broad.
In profUe the proximal half makes onlj- a slight angle with the dorsoventral axis, but
the distal half bends sharply outwards. The IBr, are not quite so long as the radials;

they are widely separated from each other and are not deeply- incised hy the a.xillaries.

The IBrj (a.xillaries) are slighth' longer than broad.

The 10 arms are all broken; to the thirtieth braclual, approximatoh^ about three-

fourths of their full length, they are 20 mm. long. The fu-st brachials are about four

times as broad as the median lengtii, nearly as long exteriorly as broad, and widel_y

separated interiorly. The fifth to eighth brachials, between the first and second
syzygies, are nearly rectangular, about half again as broad as long. The brachials

between the second and third syzygics are wedge-shaped and longer than broad. The
more distal bracluals are longer on one side than on the other and arc slightly longer

than broad. The distal edges of the radials, elements of the IBr series, and first two
brachials are raised into very fine spines. The distal edges of all the brachials bej-ond

the first s^'zygy are faintly raised and produced into short spines.

Syzj'gies occur between brachials 3+4, 9+10, and 14+ 15, and distally at inter-

vals of 3 muscular articulations. The length from the proximal edge of the IBr, to

the second syzygy is 7.0 mm. and the width at the first syzj-gy is 1.0 mm.

See also Addenda (p. 837) under 19G3.
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Dr. John says that thero is no strong contrast between the different kinds of

pinnules. In all, the distal edges of the segments are faintly flared out and produced

into spines; the flare is not strong enough to give the joints a swollen appearance. P,

is slender and tapers evenly from the base to the tip, 4 to 5 mm. long, with 13 rounded

segments, of winch all but the first two or three are longer than broad, the distal more

so than the proximal; the distal are up to three times as long as broad. Pa is similar

to P,, about .3 mm. long with 8 to 9 segments; it tapers more rapidly and its distal seg-

ments are more elongated. In the genital pinnules the first two segments are short,

the others longer than broad, the middle segments being more elongated than in the

oral pinnules. P3 is the first genital pinnule; it is slightly longer than Pj, 3 to 4 mm.

long with 8 to 9 segments. It bears a large egg-shaped gonad on the thu-d to fifth

segments—a testis, for the specimen is a male. The genital pinnules extend to P7 or

Pg; they are all of about the same number of segments as P3, but the distal are a little

longer, up to 5 mm.; their gonads are more fusiform, being along the third to sixth

segments. Tlie pinnules immediately beyond the genital pinnules are about 5 mm.

long with about 12 segments, the first two short, the others considerably longer than

broad. There are no complete distal pinnules.

The disk is naked. Sacculi are few and inconspicuous.

Along the pinnule ambulacra there are small rods, three to each pinnule segment,

which are perforated, forked, or branched at the end. They are very reduced side

plates and are better developed along the middle than the proximal segments. At the

ends of some, but not all, there are equally reduced cover plates. Dr. John says that

both are similar to, but more reduced than, those of Phrixometra nutrvi.

The color in alcohol is white.

Notes.—In 1939 Dr. John found two specimens among the B.A.N.Z.A.R.E.

collections which he believed to be of this species. They are considerably smaller than

the holotype, having the distance from the apex of the centrodorsal to the first syzygy

only 4 mm. as opposed to 5. .5 mm., and the width at the first syzj-gy is about 0.7 mm.

The centrodorsal is slightly- shorter than its median diameter, which is about 1 mm.

It is a rounded cone with its proximal border produced into small interradial angles.

In one specimen the cirrus sockets are arranged in ten columns, which become irregular

proximally ; in the other the arrangement is indistinct. The sockets number XX-XXX.
The single cirrus remaining is a peripheral one, but Dr. John says that it is immature

in appearance. It has 24 segments and is 7 mm. long. It is similar to, though smaller

than, those of the t\'pe.

The radials are considerably wider distally than proximally. As in the type the

distal half is bent outwards. The IBri are much shorter, although, like the IBrz and

lower brachials, they are similar in shape to those of the type. Except for the rela-

tively greater length expected in a smaller specimen, the remaining brachials are also

like those of the type. The edges of the radials and IBri are spiny and the middorsal

surfaces of the IBro (axillaries) and lower brachials are raised into low spines.

In one of the two specimens P, is nearly 2.5 mm. long, with 9 segments. The first

two segments are as long as broad, the third twice as long as broad, the rest three times.

Pj is of fewer segments and shorter, only 2 mm. long, with 7 segments, of which the third

to sixth are three times as long as broad. The whole pinnule tapers evenly.

P3 is the first genital pinnule. AU are broken but a detached pinnule lacking

ambulacral grooves is probably a P3 or near it. With the two basal segments and prob-
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ably one distal segment lost, it is estimated to have had about 1 1 segments when com-
plete and been over 4 mm. long. The segments bej'ond the third are elongated, up to

six times as long as broad, with flared and spinous distal ends. The gonad, an ovary,

lies along the third to fifth and part of the sixth segments. A detached distal genital

pinnule, with an ambulacral fuiTow, was, when complete, of 11 segments and
about 5 mm. long. The segments are elongated as in P3.

There is then a far greater difference in length between the oral and genital pin-

nules of this specimen than in those of the type, due to the greater elongation of the

segments of the genital pinnules in this specimen.

Pi and P2 of the other specimen are shorter, with sLx segments and about 2 mm.
long. P3 is the first genital pinnule. The specimen is a male.

The pinnule ambulacra are lined by reduced rodlike side plates, two or three to

each segment. The rods may be smooth, or one or both ends may be knobbed, branched
or expanded into small reticulated plates. At the ends of some of the side plates are

much shorter rods, usually studded with spikes, which are cover plates. There are no
spicules in the tentacles. The side and cover plates are similar to, but better developed,

than those of the type.

The female specimen shows that this species too is viviparous. The brood pouches
lie on the ventral side of the ovaries, not alongside them as in E. concinna; they may
be on the proximal or on the distal part of the ovary and they may overlap it at either

end. The eggs in the ovaries vary in size up to 0.3 mm. Three of the genital pinnules

examined, all of them proximal ones, were found to contain embrj'os in the brood pouch.

In one pouch there were three embryos, none with skeletal plates. The other two each

have two embryos which are irregular in shape and about 0.4 mm. long. None shows
any trace of ciliated bands. Skeletal plates are beginning to appear in some. A
terminal stem plate and a number of stem joints can be seen in one as well as some of the

plates of the calyx. The brood pouches have such thin walls that they may easily be

overlooked when collapsed. Judging from a number of pinnules in this condition, they

often lie partly proximal to the ovary, on the third segment of the pinnule and partly

on the ovary.

In the male specimen, a large triangular ossicle separates one of the radials from
the centrodorsal and from one of the other radials.

Dr. John sent me the type specimen of E. aurora so that I might compare it with

E. concinna. It is considerably larger than the latter, its centrodorsal is lower and
broader with more numerous cirrus sockets, which are more iiTegularly arranged.

Its longer cirri have more segments. The radials and axillaries are longer. The ele-

ments of the division series and brachials do not have their central portions abruptly

elevated and prominently spinous as in E. concinna.

Dr. John was able to compare E. aurora directly with E. hirsuta. It is far less

spinous than hirsuta on the arms and the shapes of the elements of the division series

and first two brachials are quite different in the two species. The cirrus sockets of

E. hirsuta are in about 15 irregular columns. Dr. John says that E. aurora is easily

distinguished from E. fraseri by the smaller number of cirrus segments, and from

E. marri by the fact that its cirrus sockets are in columnar arrangement. Pi is not much
more massive than Pj, and the segments of the lower genital pinnules carrying the

gonads are not expanded.
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Localities.—Discovery Investigations station 160; near Shag Rocks Gat. 53°43'40"

S. lone. 40°57' W.); 177 meters; bottom gray mud, stones and rock; February 7, 1927

[John, 1 938] (1,B.M.). Type locaUty.

B A.N.Z.A.K.E. station 41; off Endcrby Land Oat. 65°48' S., long. 53°16' E.);

200 meters; bottom temperature -1.77° C, salinity 34.247oo ;
January 24, 1930 [John,

1939] (1, B.M.).

B.A.N.Z.A.R.E. station 42; off Endcrby Land Qat. 65°50' S., long. 54°23' E.);

220 meters; January 26, 1930 [John, 1939] (1, B.M.).

History.—Eumorphomeira aurora was described by Dr. D. Dilwyn John m 1938

from a single specimen dredged by the Discovery in 1927. In 1939 the same author was

able to amplify liis description and to show, from two further specimens taken by the

B.A.N.Z.A.K. Expedition m 1930, that the species is viviparous.

Geographical ranj/e.—Shag Eocks area (53° S., 40° W.) and off Enderby Land

(66° S., 53° E.).

Bathymetrical range.—From 177-220 meters.

Thermal range.—The single record is of —1.77° C.

Salinity range.—The single record is 34.24 7oo.

Genus HYBOMETRA A. H. Clark

Hybomeira A. H. Clark, Smithsonian Misc. Coll., vol. 61, No. 15, 1913, p. 54 (diagnosis; type species

H. senta); Journ. Washington Acad. Sci., vol. 7, 1917, No. 5, p. 127 (referred to the Antedoninae)

;

No. 16, p. 506 (in key; range); Unstalked crinoids of the Siboga-E:!ped., 1918, p. 198 (in key;

range), p. 217; Univ. Iowa, Studies in Nat. Hist., vol. 9, No. 5, 1921, p. 12 (confined to the West

Indian region), p. 17 (in key); The Danish Ingolf-Exped., vol. 4, No. 5, Crinoidea, 1923, p. 41

(range), p. 52 (in key); Mem. Soc. Cubana Hist. Nat., vol. 14, No. 2, 1940, p. 139.

Diagnosis.—A genus of Zenometrinae in which the centrodorsal is conical but not

quite as high as wide; the cirrus sockets are in 20 columns but are not separated into

radial groups; interradial columns are of four sockets each but the radial ones are

abbreviated towards the apex and are sUghtly irregidar; the cirii are unknown, also

P,; P2 is very long and attenuate with about 27 segments; P3 is much shorter, just over

half as long as P2, with 14 to 15 segments; the division series are slightly spinous and

this increases on the distal brachials.

Type species.—Hybometra senta A. H. Clark, 1913.

Geographical range.—Only knoAvn from the coast of Brazil.

Bathymetrical range.—Only known from 42 meters.

HYBOMETRA SENTA A. H. Clark

Figure 31

Hybomeira senta A. H. Clark, Smithsonian Misc. Coll., vol. 61, No. 15, 1913, p. 54 (description;

locality); Unstalked crinoids of the Siboga-Exped., 1918, p. 217 (references); The Danish

Ingolf-Exped., vol. 4, No. 5, 1923, Crinoidea, p. 41 (range); Mem. Soc. Cubana Hist. Nat.

vol. 14, No. 2, 1940, p. 140 (in key), p. 144 (reference).

Description [by A.M.C.].—The centrodorsal is conical, 3.2 mm. in vertical height

or 3.6 mm. from the apex to the interradial border and 4.1 mm. in basal diameter.

There are about LXVI cirrus sockets of which 20 are peripheral, four corresponding to

each radial area. The two outside ones in each area form the bases of regular columns

of four sockets, which converge to meet near the apex of the centrodorsal. In the
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triangular area between them are two incomplete and less regular columns of two or

three sockets each. The arrangement approaches that of Poliomelra prolixa except

that the centrodorsal is relatively lower and the columns are consequently shorter.

All the cirri are lost, not even stumps remaining.

The division series and proximal brachials are as shown in the figure and have a

few fine spines along their distal edges. The brachials become much more spinous

beyond the bases of the arms.

The arms were over 90 mm. in length. The longest remaining is of 88 brachials

and measures SO mm. Syzygies are present at brachials 3+4, 9+ 10, 14+ 15 and then

at intervals of three (or fom-) muscular articulations. The width at the first syzygy

is 2.0 mm. and the length from the proximal edge of IBr, to the second syzygy is 11.0

mm.
No Pi is complete beyond the second joint.

A broken Pa with 14 segments measm-ing 9 mm. remains, but a complete one, formerly

concealed between the arms, was found to be very attenuate with 27 segments; it

measures 14 mm. The segments are longer than broad after the first three and most are

two to three times as long as wide. The distal ends of the longer segments are distinctly

flared and spinous.

Pa tapers evenly and is much shorter, 7.5 to 8.5 mm. long, with 14 or 15 segments.

P4 measures 9.0 mm. and has 16 segments.

Ps is 10.5 mm. long with 17 segments.

The distal pinnules are longer. Pis with 22 segments is 15 mm. long. It is much
stouter than the oral pinnules.

Figure 31.

—

Hybometra senta A. H. Clark, holotype: a, Radial view of calyx; h, twentieth arm

segment; f, centrodorsal in interradial view; d, spicules from ambulacra of distal pinnule; e, Pj;

/, ?>; g, Ps; K P18.
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The first joint of all the pinnules is much wider than the second and following ones

as the second segment is narrower distally than proximally.

The distal pinnules have a few simple ambulacral spicules in the form of rods bent

near the middle like boomerangs, with one end tapered and the other daviform and

more or less rugous. A few are forked.

The first genital pinnule is P< or Ps.

Locality.—33 miles east of Pernambuco, Brazil; 42 meters; V. K. Cornish [A. H.

Clark, 1913] (1, B.M., No. 93.4.7.6).

Remarks [by A.M.C.].^The discovery that the arrangement of the cirrus sockets

can better be described as columnar than alternating has necessitated the transfer of

this genus from the Antedoninae to the Zenometrinae. Mr. Clark himself conmiented on

the resemblance of the centrodorsal to that of Hathrometra (now Poliometra) prolixa.

Genus LEPTOMETRA A. H. Clark*

Aleclo (part) J. MtJLLER, Monatsb. Preuss. Akad. Wiss., 1841, p. 182, and following authors.

Comalula (Alecto) (part) J. MxJller, Abh. Preuss. Akad. Wiss. for 1847, 1849, p. 253.

Comalula (part) Barrett, Ann. Mag. Nat. Hist., ser. 2, vol. 19, 1857, p. 33, and following authors.

Anledon (part) Norman, Ann. Mag. Nat. Hist., ser. 3, vol. 15, 1865, p. 104, and following authors.

Leploinetra A. H. Clark, Proc. Biol. Soc. Washington, vol. 21, 1908, p. 129 (type Alecto phalangium

J. Miiller, 1841), p. 136 (referred to the Antedonidae) ; Proc. U.S. Nat. Mus., vol. 34, 1908, p. 211

(referred to the Antedonidae, restricted) ; Amer. Nat., vol. 42, No. 500, 1908, p. 542 (characteristic

of the Mediterranean-northeast Atlantic fauna) ; No. 503, p. 724 (color) ; Proc. Biol. Soc. Wash-

ington, vol. 22, 1909, p. 176 (referred to the Zenometrinae) ; Vid. Medd. Nat. Foren. K0benhavn,

1909, p. 128 (East Indian in origin; most closely related to Psathyromelra) ; Proc. U.S. Nat. Mus.,

vol. 38, 1910, p. 331 (an Indian Ocean genus; an intrusion into the Atlantic area) ; vol. 40, 1911,

p. 9 (with Antedon characterizes the European faunal area), p. 10 (closely related to the East

Indian Psathyromelra); Amer. Journ. Sci., ser. 4, vol. 32, 1911, p. 131 (significance in the Euro-

pean fauna; origin) ; m Michaelsen and Hartmeyer, Die Fauna Siidwest-Australiens, vol. 3, Lief.

13, Crinoidca, 1911, p. 449 (Mediterranean species ^^-ith long, Atlantic with short arms); Mem.
Australian Mus., vol. 4, 1911, p. 720 (closely resembles Psathyromelra; route by which it reached

Europe) ; Crinoids of the Indian Ocean, 1912, p. 13 (closely related to and derived from Psathyro-

melra; characteristic of the Mediterranean and east Atlantic faunas), p. 21 (route by which it

reached Europe), p. 26 (range); Internal. Rev. gesamt. Hydrobiol. und Hydrogr., vol.6, 1914, p. 5

(origin and range); in Michaelsen and Hartmeyer, Beitrage zur Kenntnis der Meeresfauna

Westafrikas, Echinod. ii, Crinoidea, 1914, p. 311 (origin and range); Die Crinoiden der Antarktis,

1915, p. 114 (in key to the genera of Zenometrinae), p. 182 (range; eastern representative), p. 190

(occurrence in the Mediterranean); Journ. Washington Acad. Sci., vol. 7, 1917, No. 5, p. 127

(referred to the Zenometrinae); No. 16, p. 509 (in key; range); Unstalked crinoids of the Sihoga-

Exped., 1918, p. 222 (in key; range), p. 231 (key to the included species); Smithsonian Misc.

Coll., vol. 72, No. 7, 1921, p. 28 (color).

—

Koehler, Faune de France, 1, Echinodermes, 1921,

p. 192 (morphology), p. 193 (history), p. 194 (in key), p. 197 (diagnosis; beautiful green in life;

French species).—A. H. Clark, The Danish Ingolf-Expad., vol. 4, No. 5, Crinoidea, 1923, p. 53

(in key), p. 56 (key to species).— GislAn, Ark. Zool., vol. 15, No. 23, 1923, p. 15; Vid. Medd. Nat.

Foren. K0benhavn, vol. 83, 1927, pp. 6, 39.

—

Mortensen, Handbook of the echinoderms of the

British Isles, 1927, p. 26 (in key), p. 34 (diagnosis).

—

Koehler, Les 6chinodermes des mers

d'Europe, vol. 2, 1927, p. 115 (green color), p. 116 (in key), p. 130 (diagnosis), p. 131 (key to

species).

—

Rivera, Bol. Pesc. Madrid, vol. 14, 1929, p. 50 (in key).

—

Nobre, Echinodermes de

Portugal, 1931, p. 104 (diagnosis), p. 165.—Boen, Bol. Soc. Esp. Hist. Nat., Madrid, vol. 34,

1934, pp.440, 442, 443, 441.-Tortonese, Atti Soc. Ital. Sci. Nat., vol. 75, 1936, p. 280; Boll.

Mus. Zool. Univ. Torino, vol. 46, ser. 3, No. 82, 1938, pp. 45, 46 (brief diagnosis).—Nobbe,

Echinodermes de Portugal, ed. 2, 1938, p. 186 (in key), p. 188.

—

Elias da Costa, Chaves dicot6-

* See also Addenda (p. 838) under 1965.
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micas para a classificajSo dos equinodermes Portugueses. IV. Crin6ides, Porto, 1940, pp. 8
(in key), 13.

—

Tortonese, Bull. Inst. Oc6anogr. Monaco, No. 956, 1949, p. 14.

—

Gisl^n, Rep.
Swedish Deep Sea Expod,, vol. 2, Zool., No. 4, 1951, p. 55.

—

Htman, The invertebrates, vol. 4,

Echinodermata, 1955, p. 97 (common in deeper waters of Mediterranean).

Antedon {Leptotrietra) Koehler and Vaney, Bull. Mus. Hist. Nat. Paris, No. 1, 1910, p. 26.

Diagnosis.—A genus of Zenometrinae in which the centrodorsal is conical, usually

about as high as broad at the base but often more or less broadly truncated and much
lower; the cirrus sockets are usually closely crowded, and are arranged in 2, or 2 and a

more or less developed third, columns beneath each radial, those in the apical third or

half of the centrodorsal obsolete; the cirri are long with up to 51 segments, of which the

longest are from 2 to 3 times as long as broad and the outer are either of similar pro-

portions or shorter, sometimes even broader than long and somewhat swollen dorsally;

much shorter apical cirri are occasionaUy present; the elements of the IBr series and
the lower brachials are smooth, separated or in lateral contact; all the pinnules are

present; Pi and Pj are similar and of the same length, slender and much elongated but

with 3 to 5 basal segments not longer than broad; P3 and the following pinnules are

much shorter.

Geographical range.—From the Faroe Islands and western Scotland southward to

Madeira, and Sierra Leone, including the Mediterranean and the Sea of Marmara.
Bathymetrical range.—From 46 to 1292 meters.

Thermal range.—From 9.61° C. to 18.2° C. (only 4 records).

KEY TO THE SPECIES OF LEPTOMETRA

[modified by A.M.C.]

o.' Cirri very long and slender, gradually tapering to a point distally, all of the component segments,

except the basal, being about twice as long as broad, the outer with little, if any, modification of

the distal dorsal edge, so that the dorsal profile remains smooth (fig. 32,6, p. 567) ; the terminal

claw is almost straight; the arms are up to 165 mm. in length; the cirri may be over half as long

(Mediterranean and the Sea of Marmara; 55-1292 meters) phalangium (p. 553)

a.' Cirri proportionately shorter, usually less than half as long as the arms and not evenly tapered

distally, composed in the proximal half of segments which are about twice as long as broad, but

distally the segments are nearly always shorter, the penultimate about as long as broad to half

again as long, rarely longer; the distal segments usually have the distal dorsal edge somewhat
swollen so that the dorsal profile is slightly scalloped (fig. 32,d); the terminal claw is more or less

curved; the arms are up to 125 mm. long; the cirri are usually 35-40 mm. long (Faroe Islands to

Madeira and Sierra Leone; 46-1279 meters) celtica (p. 564)

LEPTOMETRA PHALANGIUM (J. MUller)*

FiatTRE 32,a,&

[See also vol. 1, pt. 1, figs. 316 (p. 273), 381-382 (p. 301); pt. 2, figs. 290 (p. 221), 329-330 (p. 227)]

Aledo phalangium J. MtJLLER, Monatsb. Preuss. Akad. Wiss., 1841, p. 182 (Nice); Arch. Naturg.,

1841, vol. 1, p. 142 (from preceding); L'Institut, October 21, 1841, p. 357 (from preceding);

Abh. Preuss. Akad. Wiss. for 1841, 1843, p. 203.— Philippi, NeuesJahrb. Min. 1844, p. 541.—P. H.
Carpenter, Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 1879, p. 13 (compared with Aledo alticeps).

Comatula {.Alecto) phalangium J. Muller, Abh. Preuss. Akad. Wiss. for 1847, 1849, p. 253 (revised

description).

—

Ludwig, Mitt. Zool. Stat. Neapel, vol. 2, 1880, p. 53 (identified).

Comatula phalangium Dujardin and Hup£, Histoire naturelle des zoophytes, Echinodfermes, 1862,

p. 198 (synonymy; description; Nice).—P. H. Carpe.nter, Nature, vol. 15, 1877, p. 197 (centro-

dorsal compared with that of other species).

—

[Ludwig], Mitt. Zool. Stat. Neapel, vol. 1, 1879, p. 349

* See also Addenda (pp. 836, 838) under 1958, 1959, 1965.



554 BULLETIN 82, UNITED STATES NATIONAL MUSEUM VOLUME 1

(in price list of animals for sale at the Naples Station).— \V. Marsiiali, Die Tiefsoe un<i ilir

Leben, 1888, p. 241.

Antedon medilerraneus (not of Lamarck) Wyville Thomson, Proc. Roy. Soc. Edinburgh, vol. 7, 1872.

p. 765.

Antedon phalangium Marion, Ann. Sci. Nat., Zool. ser. 6, vol. 8, No. 7, 1879, p. 40, pi. 18, fig. U
(occurrence about Marseille).

—

Ludwig, Mitt. Zool. Stat. Neapel, vol. I, 1879, p. 537 (Naples,

Nice, Marseille; 70-80-200 meters; synonymy).—P. H. Carpenter, Trans. Linn. Soc. (Zool.),

ser. 2, vol. 2, 1879, p. 29 (listed as an Antedon); Quart. Journ. Geol. Soc, vol. 36, 1880, pp. 48,

551.—LuDwin, Mitt. Zool. Stat. Neapel, vol. 2, 1880, p. 53 (Naples; history of the species; com-

parison with Antedon rosacea; ambulacral plates; calyx pores), pi. 4, fig. 1, a, b (calcareous plates,

a, from a marginal lappet, b, from the tentacle wall).—P. H. Carpenter, Bull. Mus. Comp. Zool.,

vol. 9, No. 4, 1881, p. 156 [p. 6 of separate] (includes celtica; no basal star in connection with the

rosette), p. 165 (pinnulation of the young).—E. Graepfe, Arbeit zool. Inst., Wien, vol. 3, Heft 3,

1881, p. 339 (absent from the lesser depths in Trieste Bay).—P. H. Carpenter, Zool. Anz., vol. 4,

1881, p. 521 (Bay of Benzcrt, 50-100 fms.; Skcrki Bank, 30-120 fms.; Marseille).—Bell, Proc.

Zool. Soc. London, 1882, p. 533 (listed) p. 534 (specific formula).

—

Perrier, in Milne-Edwards,

Arch. Miss. Sci., ser. 3, vol. 9, 1882, p. 20 (collected by the Travailleur in the Mediterranean).

—

P. H. Carpenter, Proc. Zool. Soc. London for 1882, 1883, p. 746 (specific formula).

—

Marion,
Ann. Mus. Hist. Nat. Marseille (Zool.), vol. 1, Mem. No. 1, 1883, p. 105; No. 2, pp. 41, 43, 48

(distribution about Marseille).^?. H. Carpenter, Proc. Roy. Soc. Edinburgh, vol. 12, 1884, p.

361 (Bay of Bcnzert, 50-100 fms. ; Skerki Bank, 30-120 fms.) .—Carus, Prodromus faunae Mediter-

raneae, 1884, pt. 1, p. 85 (Marseille, Nice, Naples; 70-200 meters).

—

von Graff, Proc. Roy. Soc.

Edinburgh, vol. 12, 1884, p. 379 (host of Myzosloma alatmn and of M. pulvinar); Challenger Re-

ports, Zoology, vol. 10, pt. 27, 1884, pp. 13, 14, 18 (myzostomes).—P. H. Carpenter, Trans. Linn.

Soc. (Zool.), ser. 2, vol. 2, 1886, p. 475 (dimorphism of the cirri), p. 476 (Nice; Naples; Tunis

coast, Porc^ipine, 1870; Marseille; Carthagena; detailed description of the cirri), pp. 477-480

(comparison of the cirri with those of the Scottish variety [celtica]), p. 480 (Tunis coast, 50-120

fms.; Marseille, 100-200 meters), pi. 57, figs. 7-9, 12, 17, 19; Bijdr. Dierkunde, vol. 14, 1887, p. 44

(comparison with A. quadrata), pp. 45-47 (comparison with A. proiixa), p. 49 (comparison of 2

pentacrinoids dredged by the Varna with this species).

—

von Graff, Challenger Reports, Zoology,

vol. 20, pt. 61, 1887, p. 2 (off Carthagena, 80 fms.; myzostomes).—Braun, Centralbl. Bakteriol.

Parasitenk., vol. 3, 1888, p. 185 (myzostomes).—P. H. Carpenter, Challenger Reports, Zoology,

vol. 26, pt. 60, 1888, p. 158, pi. 27, figs. 23-29, pi. 28, figs. 1-3 (detailed account).—Lo Bianco,

Mitt. Zool. Stat. Neapel, vol. 9, 1890, p. 458 (necessary to kill in 90% alcohol, as it may break

up in 70%, which is satisfactory for A. mediterranea) ; An. Soc. Espanola Stor. Nat., vol. 20, pt. 3,

December 31, 1891, p. 303 (preservation).

—

Hartlatjb, Nova Acta Acad. German., vol. 58, No. 1,

1891, p. 113 (in Gottingen Mus.).

—

Regnard, La vie dans les eaux, 1891, p. 31 (large number at

a single haul by the Talisman).—Steindachner, Sitz. Akad. Wiss. Wien, math, nat., vol. 100,

pt. 1, 1891, pp. 438, 443, 445 {Pola stations 64, 99, 101).—Pbouho, Compt. Rend. Acad. Sci.,

vol. 115, No. 20, 1892, p. 846 (Arago; parasitic myzostomes).

—

Bell, Catalogue of the British

echinoderms in the British Museum, 1893, p. 59 (synonymy; description; range), p. 175

(range).

—

Perrier, Trait6 de zoologie, 1893, p. 858.

—

Kobhler, Mem. Soc. Zool. France, vol. 7,

1894, p. 425 (occurrence about La Ciotat).

—

von Marbnzeller, Denkschr. Akad. Wiss., Wien.,

math, nat., vol. 60, 1893, 1894, p. 3 (Pola stations).—Walther, Einleitung in die Geologic als

historische Wiss., 1894, p. 298.—Wheeler, Zool. Anz., vol. 17, 1894, p. 178 (myzostomes).—
Hartladb, Bull. Mus. Comp. Zool., vol. 27, No. 4, 1895, p. 140 (comparison of arms with those of

A. rhomboidea from Las Tres Marias).

—

von Marbnzeller, Anz. Akad. Wiss., Wien, Jahrg.

J895, No. 18, p. 190 (first discovery in the Adriatic); Denkschr. Akad. Wiss., Wien, math, nat.,

vol. 62, 1895, Zool. Ergebn., vol. 5, Echinodermen, pp. 7, 23, 129 (details of Pola localities).

—

Pruvot, Arch. Zool. Exp. Gon., ser. 3, vol. 3, 1895, p. 652 (local distribution about Banyuls).—
Lang, A text book of comparative anatomy, vol. 12, 1896, p. 375, fig. 336, a.—Ostroumoff,
BuU. Acad. sci. St Petersburg, ser. 5, vol. 5, No. 1, June 1896, pp. 35, 51, 62, 04, 90 (Selanik sta-

tions in the Sea of Marmara).

—

Wheeler, Mitt. Zool. Stat. Neapel, vol. 12, 1896, pp. 243, 251
(Bay of Sorrento; myzostomes).—Pruvot, Arch. Zool. Exp. G6n., ser. 3, vol. 5, 1897, tables,?. 20
(distribution about Banyuls).—Marion, Ann. Mus. Hist. Nat. Marseille, ser. 2, vol. 1, fasc. 1,

No. 4, 1898, p. 172.

—

Nicolas, .\.ssoc. Fran?, pour I'avancement des Sciences, Compte rendu de
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la 26me sess. (Sainte-Etienne) for 1897, 1S98, p. 410, fig. 12 (centrodorsal).—Lo Bianco, Mitt.

Zool. Stat. Neapel, vol. 13, 1899, p. 4G9 (breeding season; occurrence about Naples).

—

Hovey,

U.S. Nat. Mus. Bull. 39, pt. M, 1899, p. 27 (preservation; from Lo Bianco).

—

Pruvot, Arch.

Zool. Exp. G6n., ser. 3, vol. 9, 1901, p. 39 (localities on the eastern Spanish coast).—Lo Bianco,

Mitt. Zool. Stat. Neapel, vol. 16, 1903, pp. 241, 244, 268 {Puritan stas. 8, 25).—Grieg, Bergcns

Mus. Aarb. for 1903, No. 5, 1904, p. 6 (replaces glacialis in the warmer basins of the Atlantic),

p. 23 (La Ciotat; measurements), p. 25 (discussion), p. 28 (intersyzygial interval), p. 33 (portion

of a pinnule showing sacculi, covering plates and tentacles), p. 34 (pinnules).

—

Doderlbin, Fauna

Arctica, vol. 4, Lief. 2, 1905, p. 402 (synonymy; range; discussion; relation to antarctic types).

—

MiNCKERT, Arch. Naturg., Jahrg. 71, vol. 1, 1905, Heft l,p. 240 (regeneration; from Riggcnbach).

—

Lo Bianco, Mitt. Zool. Stat. Neapel, vol. 18, 1906, p. 94 (immunity, on account of habitat, from

the cinders from Vesuvius in 1900).—A. H. Clark, Smithsonian Misc. Coll., vol. 50, pt. 3, 1907,

p. 353 (listed).

—

Hamann, Bronn's Klassen uud Ordnungen des Tier-Reichs, vol. 2, Abt. 3, 1907,

p. 1579 (Usted).

—

.\kanda y Millan, Mem. Real Soc. Espan. Hist. Nat., Madrid, vol. 5, Mem.
5a, 1908, p. 246 (Baleares; Banyuls; Blanes).

—

Schaxel, Arch. Mlkros. Anat., vol. 76, Heft 3,

Jan. 20, 1911, pp. 545, 563 (growth of the oocyte).—A. H. Clark, Smithsonian Misc. Coll., vol.

61, No. 15, 1913, p. 86 (B.M., M.S.= /1. mediterranea +L. phalanguini)

.

—Baldelli, Arch. Zool.

Ital., vol. 7, 1914, pp. 83, 99 {Washingtoji stations).—VAYSsifcRE, Ann. Mus. Marseille, vol. 17,

1919, p. 98 (locality), p. 105 (nature of bottom; depth) (? phalangium) ; Compt. Rend. Acad. Sci.,

vol. 170, No. 16, 1920, p. 910 (Gulf of Marseille).

—

Pallery, Bull. Soc. Hist. Nat. Afrique Nord,

vol. 26, pt. 2, 1935, p. 49 (Gulf of Oran).

—

Parenzan, Boll. Idrobiol. Afr. Orient. Ital., Addis

Ababa, vol. 1, 1940, pp. 129, 131, 135 (Gulf of Naples, 100-280 meters).

Coinatula mediterranea (part) Giglioli, Ann. Sci. nat., zool., vol. 13, art. No. 9, July 1882, p. 3 (spec-

imens from Washington sta. Ill, haul 5).

—

Marion, Ann. Mus. Hist. Nat. Marseille (Zool.),

vol. 1, Mem. No. 2, 1883, p. 48 (correction of [part of] Giglloli's record).

—

Giglioli, Terzo Con-

gresso geographico, Venezia, vol. 2, 1884, p. 192 {Washington sta. Ill, haul 5 [the specimens from

sta. 2, haul 4, mentioned on p. 191 are Antedon mediterranea, not this species as supposed by

Marion]); in Giglioli and Issel, Pelagos, 1884, p. 220 (same locality).

Antedon phalanginus P. Girod, Le naturahste, ser. 2, No. 105, July 15, 1891, p. 173 (fixation).

Leptomelra phalangium A. H. Clark, Proc. Biol. Soc. Washington, vol. 21, 1908, p. 130 (listed);

in Michaelsen and Hartmeyer, Die Fauna Siidwest-Australiens, vol. 3, Lief. 13, Crinoidea, 1911,

p. 449 (long arms when compared with cdtica); Proc. U.S. Nat. Mus., vol. 40, 1911, p. 7 (Medi-

terranean coast), p. 9 (characteristic of the Mediterranean division of the European faunal

area), p. 44 (compared with L. celtica; synonymy; Tunis; Bay of Benzert; Skerki Bank; occurs

along French and Italian coasts of the Mediterranean; 30-120 fms.); vol. 43, 1912, p. 382 (cotype

from Nice in U.S.N.M.; specimen from Sicily in U.S.N. M.), p. 383 {=Aleclo phalangium J.

Miiller), p. 405 (Nice; Naples; Sicily; no locality); Crinoids of the Indian Ocean, 1912, p. 30

{= Comatula [Alecto\ phalangium J. Miiller); Smithsonian Misc. Coll., vol. 60, No. 10, 1912,

p. 32 (Naples; Tunis; 50-100 fms.) ; vol. 61, No. 15, 1913, p. 55 (published references to specimens

in the Brit. Mus.; Carthagena, Porcupine, 1870; La Ciotat; Naples; Skerki Bank, 30-120 fms.,

Porcupine, 1870; Skerki Banks, Porcupine; Bay of Benzert, 50-100 fms.. Porcupine, 1870; Bay of

Benzert, Porcupine 1870; Naples; characters of the specimens); Die Crinoiden der Antarktis,

1915, p. 117 (comparison of arms with those of Psathyrometra antarctica), p. 190 (occurrence in

the Mediterranean); Unstalked crinoids of the Siboga-Exped., 1918, p. 231 (in key; range).

—

KoEHLER, Faune de France, 1, Echinodermes, 1921, p. 11 (found by dredging in the Mediter-

ranean), p. 194 (in key), p. 197 (description; occurrence); figs. 151, 152, p. 198; fig. 153 a, p.

199._A. H. Clark, The Danish Ingolf-Exped., vol. 4, No. 5, Crinoidea, 1923, p. 42 (range),

p. 56 (in key).—Gisl6n, Zool. Bidrag Uppsala, vol. 9, 1924, fig. 301, p. 217.—Ranson in Le

Danois, Mein. (ser. spec.) Office Sci. Tech. P6ches Marit., vol. 3, pt. 1, 1925, Recherches sur

les fonds chalutables des cotes de Tunisie, p. 55 {Tanche sta. 784); pt. 2, Recherches sur les

fonds chalutables des c6tes d'Alg^rie, p. 36, p. 54 {Tanche stas. 800, 821, 832); (also published

in Ann. Sta. Oc6anogr. Salammbo, vol. 1, 1925).—Gisl^n, Goteborgs VetenskSamh. Hand!.,

vol. 30, No. 6, 1926, p. 8.—Mortensen, Handbook of the echinoderms of the British Isles, 1927,

p. 35.—KoEHLER, Les Echinodermes des mers d'Europe, vol. 2, 1927, p. 131 (description; range),

p. 133; pi. 11, figs. 4-6.—Rivera, Bol. Pesc. Madrid, vol. 14, 1929, p. 50 (in key) ;fig.l.—Koehler,

in Faune et flore MfiditerranOe, Paris, 1931 (pages not numbered) (diagnosis; distribution;
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references).

—

Tobtonese, Natura, Milano, vol. 24, 1933, pp. 163, 164 (depth range).—

Rivera, Trab. Inst. Esp. Oceanogr., Madrid, No. 10, 1934, p. 83 (Xauen stas. 7, 19,

20).—BuEX, Trab. Inst. Esp. Oceanogr., Madrid, No. 6, 1934, p. 27; Bol. Soc. Esp. Hist. Nat.

Madrid, vol. 34, 1934, pp. 440, 442, 443 {Xauen sta. 7).—Pallary, Bull. Soc. Hist. Nat.

Afrique Nord, vol. 20, pt. 2, 1935, p. 58.

—

Tobtonese, Ann. Mus. Civ. Stor. N;it. Gcnova, vol.

57 1935, p. 222 (listed), p. 265 (proportions; range); Atti Soc. Ital. Sci. Nat., vol. 75, 1936,

p. 280.— Perrieb, La faune do la France, vol. I A, Paris, 1936, p. 95 (color; description).

—

Kolos-

VART, Folia zool. hydrobiol. Riga, vol. 9, 1936, p. 83; Festschr. fiir Embrik Strand, vol. 2, 1937,

p. 469 (not taken by Najade Exped.).

—

Tortonese, Boll. Mus. zool. Univ. Torino, vol. 46, ser.

3, No. 82, 1938, p. 5 (listed), p. 46 (synonymy; range).—.Jagersten, Nova Acta Reg. Soc. Sci.

Upsaliensis, ser. 4, vol. 11, No. 8, 1940, p. 13.—Bacci, Publ. Staz. Zool. Napoli, vol. 20, 1947,

p. 174 (bottom communities of the Gulf of Genoa).—GiSLfix, Goteborgs Handels Tidning, ser.

B, vol. 5, No. 10, 1947, pp. 3, 4.

—

Cc^not, in Grassd, Trait6 de Zoologie, vol. 11, 1948, pp. 71,

274.—Tortonese, Bull. Inst. Oceanogr. Monaco, No. 956, 1949, p. 4 (depth range), pp. 15, 16

Gisted).—Dieuzeide, Bull. Stat. Aquic. P6che, Castiglione, new ser., No. 2, 1950, p. 22 (very

abundant locally).—Vatova, Nova Tbalassia, vol. 1, No. 3, 1950, pp. 26, 63, 89 (ecology in

Adriatic), table 32.—Tortonese, Atti Accad. Ligure, vol. 8, 1952, pp. 8, 9, 10 (distribution in

Ligurian Sea).—PfiRfes and Picard, Compt. Rend. Acad. Sci., vol. 238, 1954, pp. 1252-54 (locally

abundant).

—

Hyman, The invertebrates, vol. 4, Echinodermata, 1955, p. 115 (local aggregations),

p. 117 (myzostome parasite).

—

^Tortonese, Bull. Stat. Aquic. P6che, Castiglione, new ser.,

No. 7, 1955, pp. 204, 209.

—

Chebbonnieb, Les ^chinodermes, Monte Carlo, 1955, p. 94.—

Tortonese, Ann. Mus. Civ. Stor. Nat. Genova, vol. 68, 1956, p. 182 (localities).—Cherbonnier,

Bull. Stat. Ocfenogr. Salammbo, No. 53, 1956, p. 4 (hsted), p. 8 (sta. 5; occurrence off Tunisia).

—

Gautier-Michaz, Ann. Inst. Oceanogr., Paris, new ser., vol. 34, 1958, pp. 146, 148 (Calypso

stations), pp. 149, 155.— Gautier, Rec. Trav. Sta. Mar. Endoume, No. 26, 1959, p. 143 (Gyf

station).

—

Zavodnik, Biol. Vestnik, Ljubljana, vol. 8, 1961, p. 49 (Adriatic, 100-150 meters).

ArUedon adriatica, (not of A.H.C.), Boone, Bull. Vanderbilt Mar. Mus., vol. 4, 1933, pp. 69-70 (-Iro

stations), pi. 26.

Diagnostic features.—See key.

Description.—The centrodorsal is sharply to bluntly, rounded, or truncated

conical, or even somewhat columnar, usually about as high as broad at the base,

sometimes higher than broad, with the distal third or half without functional cirrus

sockets, shallowly pitted, with a very irregular surface, or bearing numerous papillae.

The cirrus sockets, which are elongate dorsoventrally, are arranged in 2, or 2 and a

more or less developed third, usuallj' somewhat irregular columns beneath each radial,

and are usuall}' closely crowded.

The cirri are XXV-XXXV, 45-51, up to 61 mm. in length, long, slender, and

laterally compressed, in the distal portion tapering gradually to a fine point. In the

proximal portion they are curved slightly ventrally, and in the outer half they turn

very gradually dorsally. The first segment is about 4 times as broad as long, the second

is not quite twice as broad as long, the third is about as long as broad, the fourth is

half again as long as broad, the fifth is twice as long as broad, and the seventh and

following are from 2 to 3 times as long as broad, the length decreasing slightly at the

middle of the cirrus, then gradually increasing again in the terminal fourth. In the

outer half of the cirri the dorsal profile of the segments is very slightly concave. There

are no dorsal processes, and the opposing spine is absent. The terminal claw is not

quite so long as the penultimate segment, and is slightly recurved in the distal half.

The more distal cirri are shorter, with fewer and shorter segments. In an extreme

case mentioned by Carpenter the longest cirrus measured 61 mm. and consisted of 48

segments while an apical cirrus was only a trifle over 5 mm. long.

The radials are very short, sometimes almost entirely concealed by the centrodorsal,
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vsTth the lateral angles slightly separated by a narrow V-shaped notch. The IBr, are

short, from 4 to 6 times as broad as long in the median line, with straight and parallel

sides and the distal border more or less concave; sometimes the arched dorsal surface

decreases in width distally, in which case there is a flangelike ventrolateral produc-
tion of the laterodistal angles. The IBrj (axillaries) are about as long as broad, or

a little broader than long, with shghtly truncated lateral angles; the concave distal

sides form a right angle with each other while the pro.ximal angle is obtuse and
broadly rounded. The sides of the IBr series are straight, and usualty in contact
throughout their length wdth those of their neighbors.

The 10 arms are up to 165 mm. in length, and consist of about 200 brachials.

The first brachials are about 3 times as long exteriorly as interiorly, with the inner

half of tlic distal border parallel to the pro.ximal and the outer half curving broadly
and extending far distally; the outer edge is straight; the inner edge is straight, entirely

free, and making an angle of from 4.5° to 60° with that of its neighbor. The second

brachials are much larger, about as long as broad, with the proximal angle broadly

rounded. The first syzygial pair (composed of the third and fourth brachials) is longer

interiorly than exteriorly, usually about as broad as long in the median line. The next

4 brachials are wedge-shaped, half again as broad as long, and the following become
much more obliquely wedge-shaped, about as long as broad, and distally longer again,

being terminally almost twice as long as broad with only slightly oblique ends.

Syzygies occur between brachials 3+4, 9+ 10, and 14+ 15, and distally at intervals

of from 2 to S, but most commonly 3 or 4, muscular articulations.

Pi is very slender and delicate, 15 or 16 mm. long, with 30 to 35 segments, of which
the first 4 or 5 are about as long as broad \vith their distal angles cut away and the

following rapidly become elongated, the tenth being more than twice as long as broad

and those in the outer half of the pinnule excessively elongated, though without an
appreciable enlargement of the articulations. P2 is similar and of the same length,

but very slightly stouter in the earlier portion. P3 is much shorter, about as stout

basally as P2 but tapering much more rapidly, 5 mm. long, with 12 segments, of which
the first is slightly broader than long, the second and third are about as long as broad,

the fourth is slightly longer than broad, the sixth is twice as long as broad, and those

following rapidly become much elongated. The following pinnules resemble P3, and
those succeeding slowly increase in length and slenderness. The distal pinnules

are exceedingly slender, 12 mm. long with about 20 segments, of which the second is

longer than broad and the third and following are greatly elongated, though without

noticeably expanded articulations.

Notes.-—Carpenter (1888) wrote that the centrodorsal may be either a thick disk,

columnar, hemisplierical or conical, but whatever its shape, the functional cirrus

sockets are limited to 2 or 3 rows about the equator, all the more apical portions of the

centrodorsal having the sockets more or less completely obhterated.

BaldeUi (1914) found from numerous counts that the cirrus segments in the

specimens from Washington station III, haul 5, varied from 37 to 50, the average being

44. Grieg (1904) in a specimen from La Ciotat found the cirri to be from 51 to 53 mm.
long, with 46 to 48 segments. According to Carpenter (1888), the longest cirrus on

the Porcupine specimens from Tunis was 52 mm., with 47 segments.

Baldelli (1914) has paid especial attention to the distribution of the syzygies in

this species, his studies having been made on the abundant material secured by the
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Washiiigion at station III, haul 5. The first syzj'gy he alwaj's found between brachials

3+4, and the second always between brachials 9+10. The third syzygy was usually

between brachials 14+ 15, but varied from between brachials 13+ 14 to between

brachials 16+17. The fourth syzygy was usually between brachials 17+ 18, but

sometimes between brachials 18+ 19, or even brachials 20+21 or 21+22. Of the outer

syzygies, he said that their position varies in different arms of the same individual

as well as in different individuals, and that 3, 4, 5 or 6 muscular articulations may

intervene between 2 succeeding syzygies, the numbers following each other in a wholly

irregular manner. He noted ( and in all the arms of one individual) one or more series

of brachials made up of a syzygial pair with a brachial having a muscular articulation

at each end; he says that this is a disposition which, with rare exceptions, is constant

in normal specimens of L. phalangium, and he found it also, though very rarely, in

Antedon mediterranea.

At Marseille, Marion (1879) found Pj and Pj to vary from 12 to 17 mm. in length.

In a specimen from La Ciotat, Grieg (1904) found Pi to be 14 mm. long, with 34

segments (in 2 cases); P2 13 mm. long with 30 to 33 segments; and P3 4.0 to 4.5 mm.

long, with 13 to 15 segments.

Carpenter (1888) says that he occasionally found P3 to be almost as large as Pj.

Ludwig noticed (1880) that in each ambulacra! lappet there is a delicate perforated

plate averaging 0.13 mm. in length, and in the wall of the basal portion of the tentacles

there are small calcareous rods beset with minute spinelets which are at the most 0.07

mm. long. Grieg (1904) found that over the first 5 or 6 pinnule segments there are no

adambulacral deposits. Beyond this point these take the form of large irregular

perforated plates which alternate with the sacculi, recalling the plates in Heliometra

(jlacialis, from which they differ in being single and not in contact with each other.

Carpenter remarked (1888) that the pinnule ambulacra are sometimes imperfectly

protected by small and delicate plates. He found such plates in specimens from Tunis;

but in otliers from Marseille these were reduced to small Y-shaped rods.

Grieg (1904) described the pinnule segments as long and slender, about 4 times as

long as broad, without spines on the dorsal side; even the outermost segments, including

their distal ends, are without spines.

[Notes by A.M.C] In nine of Carpenter's Porcupine specimens from off Tunisia

the centrodorsal varies in size from 1.3 to 3.2 mm. basal diameter and 1.2 to 3.1 mm.
vertical height, the ratio of diameter to height being from 1: 0.50 to 1 : 1.15 averaging

1:0.86. The small specimens particularly have the centrodorsal sharply conical.

The one in which the height is only half the diameter is large and has the centrodorsal

very broadly truncated, the basal diameter being 3.0 mm. The longer proximal cirrus

segments are usually almost cylindrical but in a few specimens may be notably con-

stricted in the middle (see fig. 32,a, p. 567). The segments at about two-thirds of the

length of the cirrus may have very slight dorsal processes but these are not as prominent

as in ceUica. The distal cirrus segments are always very long and there is no trace of an

opposing spine on the penultimate. The terminal is barely, if at all, curved.

Localities.—Porcupine, 1870; off Cartagena, Spain; 146 meters [P. H. Carpenter,

1884, 1886; von Graff, 1887; A. H. Clark, 1913] (3, B.M.).
Blanes (north of Barcelona) [Aranda y Millan, 1908].

Balearic Islands [Aranda y Millan, 1908].

Xauen station 7; off Majorca (lat. 39°11'10" N., long. 9°1'35" E.); 133 meters

[Rivera, 1934; Buen, 1934].
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Xauen station 19; off Majorca (lat. 39°iri5" N., long. S°53'15" E.); 211 meters
[Rivera, 1934].

Xauen station 20; off Majorca (lat. 39°4'14" X., long. 9°7'50" E.); 125 meters
[Rivera, 1934].

Soutlieast of San Fcliu de Guixols; 135 meters [Pruvot, 1901].

Cape San Sebastian, province of Gerona; 190 meters [Pruvot, 1901]. Same, 491

meters [Pruvot, 1901].

Xorth of Cape San Sebastian; 116-142 meters [Pruvot, 1901].

Banyuls (Laboratory Arago) and vicinity [Prulio, 1892; Pruvot, 1895, 1897;

Aranda y Millan, 1908].

Marseille [Ludwig, 1879; P. H. Carpenter, 1881, 1886]. Same, 70-200 meters

[Marion, 1879; Cams, 1884; Lo Bianco, 1903]. Same, 100-200 meters [P. H. Car-
penter, 1886]. Same, 75-700 meters [Marion, 1883]. Same, 80-150 meters [Vayssi^re,

1919]. Same, 60-80 meters (Vayssi^re, 1920).

Cassis, canyon of Cassidagne; 100-110 meters; Gyf [Per^ & Picard, 1954]. GijJ

station 289; off Cassis; "towards" 100 meters [Gautier, 1959].

La Ciotat [Grieg, 1904; A. H. Clark, 1913] (4, B.M.; Berg. M.). Same, 100 meters

or deeper [Koehler, 1894].

Nice [J. Miillcr, 1841; Dujardin and Hupe, 1862; Ludwig, 1879; Carus, 1884;

P. H. Carpenter, 1886, 1888; Lo Bianco, 1903; A. H. Clark, 1912] (5, Berl. M., 1044;

U.S.N.M., 35673). Type locality.

Villafranca [Schaxel, 1911].

Off Cape Martin, near Monaco (4, ^LO.^L).

Eider station 0299; 8980-8680 meters from Mont-Agel, near Monaco; 200-250

meters; March 6, 1908 (3, M.O.M.).

Gulf of Genoa, Portofino (4, Genoa M.) [Tortonese, 1935, 1952]. Same (1, Turin

^L) [Tortonese, 1938]. Same, Ponente, 150-300 meters; Livorno, 200-250 meters

[Tortonese, 1952, 1956] (7, Tortonese Coll.).

Washington station III, haul 5; opposite Cape Capraro, at the tip of I'Asinara

(island), northwestern Sardinia (lat. 41°10'27"04"' N., long. 8°15'04"07"' E.);

168, 284 meters; temperature 18.2° C; madrepores; August 4, 1881 [Marion, 1883;

Baldelli, 1914].

Naples [Ludwig, 1879, 1880; Carus, 1884; P. H. Carpenter, 1886; A. H. Clark,

1912, 1913] (10, B.M.; Berl. M., 2377; H.M.; W.M.; S.Z.). Same, muddy bottoms to

600 meters [Lo Bianco, 1899; A. H. Clark, 1912].

Bay of Naples [Lo Bianco, 1903]. Same, 100-280 meters [Parenzan, 1940].

Same [Kolosvary, 1936].

Bay of Sorrento [Wheeler, 1896].

Puritan station 25; about 10 kilometers north of Punta Carena; 200 meters;

February 27, 1902 [Lo Bianco, 1903].

Puritan station 8; about 2% kilometers east of Lo Capo, Capri; 120 meters; Feb-

ruary 12, 1902 [Lo Bianco, 1903].

Sicily [A. H. Clark, 1912] (9, U.S.N.M., 35674; Berl. M., 5343).

Calypso stations 532, 200 meters, 534, 220 meters, and 566, 150-140 meters;

between Sicily and Tunisia [Gautier-Michaz, 1958].

Adriatic, 100-150 meters [Zavodnik, 1961].
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Pola station 285; eastern Adriatic, between the islands of Andrea and Lissa (lat.

42°58'20" N., long. 15°43'10" E.); 133 meters; fine sand; 1894 [von Marcnzellcr,

1895].

Ara; 11 miles northwest of Lissa Island, Dalmatia; 118 meters [Boone, 1933].

Pola station 64; south of Cerigo (Cythcra or Kytherion) Island, southern Greece

(lat. 35°56'00" N., long. 22°55'40" E.); 660 meters; mud with sand; July 31, 1891

[Steindachner, 1891; von Marenzeller, 1894].

Pola station 197; between Cerigo and Crete (Candia) (lat. 35°45' N., long. 23°11'

E.)- 608 meters; yellow mud and rather coarse sand; July 26, 1893 [von Marenzeller,

1895] (3, U.S.N.M., 18282).

Pola station 99; southeast of Cape Malea (Malia), southeastern Greece (lat.

36°19'40" N., long. 23°16'20" E.); 1292 meters; sand, with a little mud; September 6,

1891 [Steindachner, 1891; von Marenzeller, 1894].

Pola station 101; between Cape Malea and the island of Milo (Melos) (lat.

36°40'30" N., long. 23°51'00" E.); 834 meters; loose mud, abundantly mixed with

sand; September 7, 1891 [Steindachner, 1891; von Marenzeller, 1894].

Pola station 208; between the islands of Milo and Serpho (Seriphos), Cyclades

(lat. 37°00' N., long. 24°21' E.); 414 meters; yellow mud with fine sand; July 31, 1893

[von Marenzeller, 1895].

Pola station 210; east of Serpho (lat. 37°12' N., long. 24°43' E.); 287 meters; light

yellow mud with fine sand, somewhat clayey; August 1, 1893 [von Marenzeller, 1895].

Pola station 214; Aegean Sea, east of the island of Stampaglia (Astropalia), Spor-

ades (lat. 36°37' N., long. 26°43' E.); 533 meters; yellow gray mud with sand and

broken shells; August 12, 1893 [von Marenzeller, 1895].

Pola station 213; north of Stampaglia (lat. 36°47' N., long. 26°29' E.) ; 597 meters;

fine sand and mud; August 12, 1893 [von Marenzeller, 1895].

Selanik station 10; Sea of Marmara; 111 meters; September 11, 1894 [OstroumofI,

1895].

Selanik station 5; Sea of Marmara, off Prinkipo Island; 128 meters; September 10,

1894 [OstroumofI, 1896].

Selanik station 9; Sea of Marmara; 155 meters; September 11, 1894 [OstroumofI,

1896].

Selanik station 55; Sea of Marmara; 244 meters; October 6, 1894 [OstroumofI,

1896].

Ara; 9% miles E. by S.K S. of Cape Bon Tunis; 183 meters [Boone, 1933].

Porcupine, 1870; Tunis coast [P. H. Carpenter, 1886; A. H. Clark, 1911].

Porcupine, 1870; Skerki Bank (Banc des Esquerquis); 55-220 meters [P. H. Car-

penter, 1881, 1884, 1886; A. H. Clark, 1911, 1913] (10, B.M.).

Porcupine, 1870; Bay of Bizcrta, Tunis; 91-183 meters [P. H. Carpenter, 1881,

1884; A. H. Clark, 1911, 1912, 1913] (15, U.S.N.M., 16368; M.C.Z., 46; B.M.; H.M.).

Tanche station 784; east of Sidi Daoud, Tunisia (lat. 36°37'-36°42' N., long.

11°21'-11°22' E.); 112-132 meters; gray mud; May 28, 1924 [Ranson, 1925].

Tanche station 800; Algeria (lat. 37°01' N., long. 7°01'-7°05' E.); 200 (228-155)

meters; muddy bottom; June 11, 1924 [Ranson, 1925].

Tanche station 821; Algeria (lat. 35°54' N., long. 0°03' W.); 70 meters; muddy
sand; June 24, 1924 [Ranson, 1925].

Tanche station 832; Algeria (lat. 35°15' N., long. 2°45' W.); 100 meters; mud;

June 30, 1924 [Ranson, 1925].
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Bay of Castiglione [Dieuzoidc, 1950].

Gulf of Oraii [Pallary, 1935].

Travailleur, Mediterranean [Perrier, 1882].

No locality (3, Berl. M., 1045).

Geographical range.—Entire Mediterranean basin as far east as the Sea of Mar-
mara, and in the Adriatic as far north as Lissa (Vis) (lat. 42°58' N.).

Bathymetrical range.-—^From 55 to 1292 meters; rare above 100 meters, becoming
more common below 150 meters; the average depth is about 300 (292) meters.

Thermal range.—One record, 18.2° C.

Occurrence.—North of Cape San Sebastian, in the province of Gcrona, Spain, the

bottom in 116 to 142 meters is characterized by an extreme abundance of comatulids,

Antedon mediterranea and Leptometra phalangium, the latter markedly predominating.

More to the southward, southeast of San Feliu de Gubcols, in 135 meters, this form
occurs in great quantities, entirely replacing Antedon mediterranea. Great numbers
also occur on the "flanc du recht" of San Sebastian, in 491 and 190 meters (Pruvot,

1901).

About Banyuls (Pruvot, 1895) this species inhabits the fourth faunal zone, the

sandy bottoms off shore in the coastal, as contrasted with the littoral, region. The
Roches Cannelots, near Banyuls, are remarkable for the extreme abundance of echino-

derms and pennatulids; 170 of this species and 1500 Antedon mediterranea were brought

up in a single haul in 90 meters.

In the northwestern part of the Gulf of Marseille (Marion, 1879) it is found on

muddy bottoms, sparingly in 70 to 80 meters, becoming more abundant as one goes

eastward, descending to 100, 108, and even 200 meters off Cassis, and isles Riou,

Calseragno and Jaro.

In the broad muddy stretches in the northeastern part of the Gulf of Marseille

(Marion, 1883) L. phalangium becomes rather frequent at 75 meters, and common
below 90 meters. On the deepest muddy bottoms, on the line from Planier to Cape
Couronne, it is very common. On the muddy gravel south of the island of Riou and
Planier this species replaces Antedon mediterranea in 100 to 200 meters, and in some

places, since such great numbers are brought up by the dredge, it must absolutely

cover the bottom. Here it is the predominant echinoderm.

In the abyssal region beyond the cliffs of Peyssonnel in 500 to 700 meters it is

stiU represented by a few individuals. It occurs everywhere on the deep sands and

gravels between Isle Riou and La Cassidagne, and at the deepest station, in 234 to

250 meters, it forms a veritable carpet; the dredges were entirely filled with it.

At La Ciotat (Koehler, 1894) it is very common on certain mudd^^ bottoms off

shore where it is associated with Luidia ciliaris and L. sarsii, with Terehratula vitrea,

and witli Antedon mediterranea; but it is not met with at depths less than 100 meters.

Regnard (1891) mentions that a large number were brought up in a single haul

by the Talisman, but does not give the locality.

It was abundant at Washington station III, haul 5, off northwestern Sardinia in

168 to 284 meters.

About Naples (Lo Bianco, 1899) this species lives on nuuldj' bottoms down to

600 meters, and is sometimes brought up by lumdreds. By reason of its different
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habitut (Lo BianfO, 190G) it was not affected by the rain of cinders from the eruption

of Vesuvius in April 190G, which was so destructive to Antedon mediierranea.

According to P. H. Carpenter (1884) and Ranson (1925), it is very abundant off

the Tunisian coast, specimens of all ages coming up on the tangles in great numbers,

though unfortunately in a very mutilated condition. The Porcupine found it much

less abundant off Carthagena.

E. Gracft'e (ISSl) remarked its absence from the lesser depths in the Gulf of

Trieste.

Judging from the results of the Selanik drcdgings (Ostroumoff, 1896), this species

would appear to be relatively rare in the Sea of Marmara. Marion did not find it in

the Bosphorus.

Occurrence of the pentacrinoids.—About Naples (Lo Bianco, 1899) mature eggs

are found in January, and pentacrinoids on the cirri of the adults in June and Septem-

ber. The Puritan (Lo Bianco, 1903) dredged 2 pentacrinoids at station 25, in 200

meters, on February 27, 1902.

Hidory.—Originally described as Alecto phalangium by J. Miiller in 1841 from

specimens obtained at Nice by Peters, it was not until 1879 that this species was again

identified.

The credit for its rediscovery belongs equally to Professor A. F. Marion and to

Professor Hubert Ludmg.
Professor Marion had found it abundantly in his dredging about Marseille, and

in 1879 he published a detailed account of it with a figure, and discussed its local dis-

tribution, showing that it is an inhabitant of deeper water than the common Antedon

mediterranea.

On March 30, 1878, a number of echinoderms were sent from the Naples station

to Prof. Hubert Ludwig, then at Gottingen. Among them he found a few specimens

of a comatulid differing from Antedon mediterranea in its more slender budd and longer

cirri. These he identified with MiiUer's Alecto phalangium, and in April 1879 Coma-

tula phalangium was included in the hst of marine animals obtainable from the station,

the price being 5 francs each. Toward the end of the year, having now seen Marion's

memoir, he included Antedon phalangium in his monograph on the echinoderms of

the Mediterranean, but he merely gave the synonjnny and hsted the localities, Mar-

seille among them, where it had been found.

In 1880 Ludwig published a detailed account of these specimens, calling atten-

tion to the fact that, while the calyx pores are as numerous as in Antedon mediterranea,

the stone canals are relatively less numerous. He also described and figured the

calcareous deposits in the ambulacral lappets and in the tentacles.

During the cruise of the Porcupine in the Mediterranean in 1870, this species had

been dredged abundantly on the coast of Tunisia. But Sir Wyville Thomson mistook

it for the one described as Comaiula mediterranea by Lamarck. He wrote (1872)

that "many examples of the form known to Continental naturalists mader the name

of A. mediterraneus. Lam., sp., were dredged in the Mediterranean off the coast of

Africa. I do not feel satisfied that this is identical with Antedon rosaceus of the coast

of Britain, though the two specific names are usually regarded as synonyms. There is a

great difference between them in habit, a difference which it is difficult to define."

In 1881 P. H. Carpenter, having seen Marion's memoir and also having received

some specimens from him, recognized this species in the Porcupine collections, and re-
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corded it from the Bay of Bizerta and the Skcrki Bank. In the same year E. Graeffe

remarked its absence in sliallow water in the Gulf of Trieste, and in 1882 Perrier noted
that it had been found by the Travailleur in the Mediterranean, but did not give the

locahties.

In 1883 Marion gave a very detailed account of its occurrence about Marseille.

In 1884 Carpenter described the Porcupine collections in greater detail, adding
Carthagena to the list of known localities, and Carus summarized its occurrence in the

Mediterranean.

Carpenter in 1S86 published a critical account of the cu'ri of this species and com-
pared these organs with those of what he called the Scotch variety (celtica). A summary
of all the information regarding it he presented in 1888.

In 1891 Steindachner recorded it from the Pola dredgings in the Aegean Sea, and
in 1894 Koehlcr described in detail its distribution about La Ciotat.

^'on Marenzeller in 1894 gave further details of its occurrence in the Aegean Sea,

and in 1895 still further added to the information regarding its distribution in this region,

and announced its discover}' in the southern part of the Adriatic. At the same time

Pruvot described minutely its occurrence about BanjTils-sur-Mer.

In 1896 Ostroumofif recorded it from various Selanik stations in the Sea of Marmara,
and Wheeler mentioned it from the Bay of Sorrento. The local distribution about
Naples and the breeding season were given by Lo Bianco in 1899, and in 1901 Pruvot
described its occurrence on the Spanish coast south of Banyuls.

In 1903 Lo Bianco recorded it from some of the Puritan stations in the vicinity

of Naples, and Grieg discussed various details of its structure and compared it with

other species. Lo Bianco in 1906 remarked upon its immunity from damage as a result

of the rain of cinders from the eruption of Vesuvius in April of that year, and in 1908
Ai-anda y Millan added Blanes and the Balearic Islands to its known range.

In 1908 the present author definitely separated phalangium from the Atlantic

celtica, and in 1912 he recorded it from Sicily. In 1914 Baldelli described it from the

dredgings of the Washington, thus confirming Marion's suspicion (1883) that the

Comatula mediterranea recorded by GigUoli (1881, 1882) as having been obtained by this

ship, might turn out, in part at least, to be this species.

Prof. Rene Koehler, also recognizing this species as distinct from the Atlantic L.

celtica, as suggested by the author in 1908 for reasons given in 1911, 1912, 1913, and
1918—indeed we had talked the matter over together in his laboratory at Lyon in

1910—gave an excellent summary of its occurrence on the French Mediterranean coast

in 1921.

In 1925 Ranson gave several records of this species from the collections of the

Tancke off the coasts of Tunisia and Algeria. At several stations it was an important
constituent of the bottom fauna.

Boone (1933) recorded it under the name Antedon adriatica from off the coast

of Dalmatia and from Algeria, where it was collected by the Ara.

Rivera, in 1934, found it at three stations of the Xauen in the vicinity of Majorca.

Tortonese (1935, 1938, 1952, and 1956) has given several records from the Gulf
of Genoa and from Naples in his survej's of the echinoderms of the Genoa and Turin
Museums, as well as of his own collections.

C56-622—=67 37
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The ccologioil works of Bacci (1947), Dieuzeide (1950), and Vatova (1950) have

described the coininunities and conditions in which L. phalangium is to be found in the

Gulf of Genoa, Bay of Castiglione, near Algiers, and in the Adriatic, respectively.

LEPTOMETRA CELTICA (Barrett and McAndrew)*

Figure 32, c-g

[See also vol. 1, pt. 1, figs. Ill (p. 177), 219 (p. 243), 287 (p. 262), 383 (p. 303), 384-385 (p. 305), 500-

501 (p. 369) ;
pt. 2, figs. 582-583 (p. 303), 795, 799 (p. 372), pi. 4, figs. 1003-1005, pi. 34, fig. 1212,

pi. 45, fig. 1311]

Comaiula woodwardii (not of Forbes, 1852) Barrett, Ann. Mag. Nat. Hist., ser. 2, vol. 19, 1857, p. 33,

pL 7, fig. 1 (Sound of Skye, 25-40 fms.; gravel and mud; description).—Dujardin and Hup6,

Histoire naturelle des zoophytes, Echiiiodfcrnaes, 1862, p. 199 (coasts of England).

Comaiula celtica Barrett and McAndrew, Ann. Mag. Nat. Hist., ser. 2, vol. 20, 1858, p. 44 (new

name for C. woodwardii, preoccupied).—P. H. Carpenter, Rep. British Assoc, for 1881, 1882,

p. 672 (identity).

Antedon celiicus Norman, Ann. Mag. Nat. Hist., ser. 3, vol. 15, 1865, p. 104 (from Barrett).—

Jeffreys, Geol. and Nat. Hist. Repertory, 1866, p. 306 (occurrence on dredge rope above the

net).

—

Wtville Thomson, Proe. Roy. Soc. Edinburgh, vol. 7, 1872, p. 765 (abundant in the

Minch, 40-60 fms.; also in local patclios to 150 fms. off the north coast of Scotland).—W. B.

Carpenter, Proc. Roy. Soc, vol. 24, 1876, p. 221 (brachial anatomy).—P. H. Carpenter,

Journ. Anat. Physiol., vol. 11, 1876, p. 89.

—

Bather, Natural science, vol. 6, 1895, p. [214]

(suggests that the individuals on the dredge rope mentioned by Jeffreys had been swimming free).

Antedon celtica P. H. Carpenter, Journ. Linn. Soc. (Zool.), vol. 13, 1877, p. 445; Trans. Linn. Soc.

(Zool.), ser. 2, vol. 2, 1879, p. 20 (listed as an Antedon), p. 61 (description of the centrodorsal),

pi. 4, figs. 1-8; Quart. Journ. Gcol. Soc, vol. 36, 1880, p. 37 (radial pits), p. 39 (variability of

the axial opening), p. 42 (muscle plates of radials); Pop. Sci. Rev., new ser., vol. 4, No. 15, 1880,

p. 202 (rosette and associated structures), pi. 6, figs. 6, 7 (calyx); Bull. Mus. Comp. Zool., vol.

9, No. 4, 1881, p. 156 [p. 6 of separate] (identical with phalangium; no basal star in connection

with the rosette); Quart. Journ. Micr. Sci., new ser., vol. 21, 1881, p. 190.

—

Sladen, in Duncan

and Sladen, Memoir on the Echinodermata of the Arctic Seas to the west of Greenland, 1881,

p. 77, footnote (comparison of this species with that described as celtica in the report).—P. H.

Carpenter, Proc Zool. Soc. London for 1882, 1883, p. 746 (specific formula); Trans. Linn. Soc.

(Zool.), ser. 2, vol. 2, 1886, p. 476 (Rosshire coast; Minch, 60-80 fms.; cirri); Journ. Linn. Soc.

(Zool.), vol. 24, 1891, p. 53 (confusion between this species and [Poliometra] prolixa explained).

—

A. H. Clark, Smithsonian Misc. Coll., vol. 61, No. 15, 1913, p. 81 (of P. H. Carpenter [Zool.

Anz., 18S1]= Ihliometra glacialis; of Duncan and Sladen 1881 and of P. H. Carpenter 1884=
Heliometra glacialis; B.M., M.S.= Heliomttra glacialis -\- Hathrometra [Poliometra] prolixa).

Antedon phalangium (not of J. Miiller, 1841) P. H. Carpenter, Quart. Journ. Geol. Soc, vol. 36,

1880, pp. 48, 551; Zool. Anz., vol. 4, 1881, p. 521 (Isle of Skye) ; Rep. British Assoc, for 1881, 1882,

p. 672 (synonymous with celtica); Proc Roy. Soc. Edinburgh, vol. 12, 1884, p. 361 (detailed

discussion; localities), p. 364 (pentacrinoid, possibly of this species), p. 368 (comparison with

hystrix).—von Graff, Challenger Reports, Zoology, vol. 10, pt. 27, 1884, pp. 18, 32, 42 (myzos-

tomes).—Perrier, Compt. Rend. Acad. Sci., vol. 98, No. 22, 1884, p. 1449 (found in great num-

bers in the Atlantic by the Talisman; axial organ; anatomy).—P. H. Carpenter, Trans. Linn.

Soc. (Zool.), ser. 2, vol. 2, 1886, pp. 475, 476, 477, 478, 479, 480 (cirri; locaHties), pi. 57, figs. 1-6,

10, 11, 13, 14-16, 18, 20-23; Bijdr. Dierkunde, vol. 14, 1887, p. 45 (comparison with Poliometra

prolixa); Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 158, pi. 27, figs. 23-29, pi. 28, figs.

1-3 (detailed account).

—

Bratn, Centralbl. Baktcriol. und Parasitenk., vol. 3, 1888, p. 185

(myzostomes).

—

Bell, Ann. Mag. Nat. Hist., ser. 6, vol. 4, No. 24, December 1889, pp. [412],

432 (Flying Fox sta. iv; southwest coast of Ireland, 250 fms.).—Perrier, Nouv. Arch. Mus.

Hist. Nat., Paris, ser. 3, vol. 1, 1889, p. 170 (anatomy).—P.H. Carpenter, Journ. Linn. Soc.

(Zool.), vol. 24, 1891, p. 54 {celtica a synonj'm of phalangium; records from Madeira).

—

Bell,

*See also Addenda (pp. 8.3G-S.38) under 1962, 1963, 1965.
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Sci. Proc. Roy. Dublin Soc, new ser., vol. 7, 1892, p. 522; Catalogue of the British echinoderms in

the British Museum, 1893, p. 59 (synonymy; description; range; localities), p. 175 (range).

—

Walther, Eiuleitung in die Geologie als historische Wiss., 1894, p. 298.

—

Chun, Aus den Ticfen

des Weltmeeres, 1900, pp. 48, 487.—Koehler, Bull. Soc. Zool. France, vol. 20, 1901, p. 10:5

{Princes.^e-Atice station 970).—Nichols, Proc. Roy. Irish Acad., vol. 24, sect. B, pt. 3, April 1903,

p. 246 {Flying Fox sta. iv).

—

Grieo, Bergens Mus. Aarb. for 1903, No. 5, 1904, p. 6 (replaces

glacialis in the warmer basins of the Atlantic).

—

Doderlein, Fauna Arctica, vol. 4, Lief. 2, 1905,

pp. 402-403 (detailed discussion).

—

Kemp, Rep. Fishery Board Ireland, 1902-03, pi. 2, No. 6,

1905, p. 187 (40-60 miles off Uursey Head).— Minckert, Arch. Naturg., Jahrg. 71, vol. I, 1905,

p. 240 (regeneration).— A. H. Clark, Smithsonian Misc. Coll., vol. 50, 1907, p. 353 (listed).

—

Hamann, Bronn's Klassen und Ordnungen des Tier-Reichs, vol. 2, Abt. 3, 1907, p. 1579 (listed).

—

Koehler, Resultats des campagnes scientifiques accomplies sur son yacht par Albert 1", Prince

souverain de Monaco, fasc. 34, 1909, p. 269 {Princesse-AUce stas. 465, 1894; 1242, 1901; 1990

[1900], 1904; 2034, 1905).—Schaxel, Arch. Mikros. Anat., vol. 76, Heft 3, 1911, pp. 545, 563-5G6
(Wimereux; egg).

—

Chadwick, in Herdman, Journ. Linn. Soc. (Zool.), vol. 32, 1913, p. 17'2

(collected by the Runa); 1914, p. 270 (same).

Comatules Parfait, Rapport sur la campagne scientifique du Talisman en 1883, 1884, p. 39 (36°02'

N., 9°01' E., 126 m. [Talisman sta. 6, 1883]), p. 49 (26°16' N., 17°I1' W., 250 m. [Talisman

sta. 68, 1883]).

—

Richard, Resultats des campagnes scientifiques accomplies sur son yacht par

Albert l''. Prince souverain de Monaco, 1900, p. 78 (Gorringe Bank, 175 m. [Princessc-Alice

sta. 465, 1894]; abundance).

Antedon rosaceus (not of Fleming) Duregne, Compt. Rend. Soc. Linn. Bordeaux, vol. 43, 1889, p. x.

Leptometra celtica A. H. Clark, Proc. Biol. Soc. Washington, vol. 21, 1908, p. 130 (listed); Proc.

U.S. Nat. Mus., vol. 40, 1911, p. 7 (characteristic of European-Atlantic division of the European

faunal area), p. 43 (synonymy; localities; comparison with phalangium) ; Bull. Mus. Hist. Nat.,

Paris, No. 4, 1911, p. 257 (Cadiz Bay, 126 meters); in Michaelsen and Hartmeyer, Die Fauna
Siidwest-Australiens, vol. 3, Lief. 13, Crinoidea, 1911, p. 449 (short arms as compared with pha-

langium); Smithsonian Misc. Coll., v'ol. 60, No. 10, 1912, p. 32 {Porcupine sta. 13); Fisheries,

Ireland, Sci. Invest., 1913, pt. 4, p. 2 (localities ofif southwestern Ireland); Smithsonian Misc.

Coll., vol. 61, No. 15, 1913, p. 56 (specimens in the British Museum); Unstalked crinoids of

the Siboga-Exped., 1918, p. 231 (in key; range).

—

Koehler, Fauna de France, 1, Echinodermes,

1921, p. 11 (found by dredging in the Atlantic), p. 194 (in key), p. 198 (differential characters;

occurrence); fig. 153 b, p. 199.—A. H. Clark, The Danish Ingolf-Exped., vol. 4, No. 5, Cri-

noidea, 1923, p. 42 (range), p. 56 (in key).

—

Gisl^n, Zool. Bidrag Uppsala, vol. 9, 1924, p. 82; fig.

88, p. 81; Goteborgs Handl., vol. 30, No. 6, 1926, p. 8.—Cuenot, Bull. Biol. Stat. Arcachon, Bor-

deaux, vol. 24, 1927, p. 295 {Antedon rosaceus of Dure'gne, 1889= L. celtica).—Koehler, Le.« Echi-

nodermes des mers d'Europe, vol. 2, 1927, p. 132 (diagnosis; range).

—

Morte.nsen, Handbook of

the echinoderms of the British Isles, 1927, p. 34 (diagnosis; parasites; range); fig. 20, p. 35.

—

Rivera, Bol. Pesc. Madrid, vol. 14, 1929, p. 50 (in key).

—

Cumano, Arq. Mus. Bocage, Lisboa, vol.

5, 1934, p. 141 (common off Porto and the Berlangas).

—

Nobre, Echinodermes de Portugal, ed. 2,

1938, pp. 188, 189 (references; brief description: Portuguese localities).

—

Tortonese, Boll. Mus.
Zool. Univ. Torino, vol. 46, ser. 3, No. 82, 1938, p. 46.

—

Elias da Costa, Chaves dicot6micas

para a classificagao dos equinodermes Portugueses, iv. Crin6ides, Porto, 1940, pp. 13, 15 (in

key).—NoBRE, Mem. Est. Mus. Zool. Univ. Coimbra, No. 138, 1942, p. 49 (Berlangas).

—

Cuma.vo,

Arq. Mus. Bocage, Lisboa, vol. 16, 1945, p. 73 (distribution), p. 81 (listed).—GisLfi.N, Goteborgs

VetenskSamh. Handl., ser. B, vol. 5, No. 10, 1947, pp. 3, 4 (brief description; differences from

L. phalangium; Skagerak station near Tangier ).

—

Le Danois, Les profundeurs de la mer, Paris,

1948, pp. 115, 245.—CufiNOT in Grass6, Traitd de Zoologie, %'ol. 11, 1948, p. 71.

—

Tortonese,
Ann. Mus. Civ. Stor. Nat. Genova, vol. 68, 1956, p. 182.

Anledon (Leptometra) phalangium Koehler and Vaney, Bull. Mus. Hist. Nat. Par's, No. 1, 1910,

pp. 26, 32 {Travailleur or Talisman records).

Leptometra phalangium (not of Miiller) Grieo, Sci. Res. Michael Sars 1910 Exped., 1921, p. 43 (sta.

39B; notes), p. 46 (listed) .^Nobre, Echinodermes de Portugal, 1931, p. 165 (diagnosis; occur-

rence in Portugal), pi. 1, figs. 5-7.

lAntedon lenella (not of Retzius) Pawsey and Davis, Fish. Invest. Great Britain, ser. 2, vol. 7, 1924,

p. 16 (Lousy Bank).— DoLLFi's, Bull. Inst. Oc^anogr. Monaco, No. 438, 1924, p. 12 (Rockall

Bank).
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Characters.—This species may i)c distinguished from L. phalarujium by an examina-

tion of the cirri. These are proportionately shorter than those of L. phalangium and

do not taper distally, so that their outer portion appears considerably stouter. While

in the proximal third of the cirri the segments are of the same proportions as those in

the comparable part of the cirri of L. phalangium, in the distal half they become shorter

so that in the distal third they are usually only one-third again as long as broad, and

nuiy be shorter, nearly or quite as broad as long, or even broader than long. As the

segments become shorter, the distal dorsal edge often becomes somewhat swollen so

that the dorsal profde of the cirri is slightly scalloped and not smooth as in the cirri

of L. phalangium.

In a series of 45 specimens from the Minch, off Ross-shire, which I examined at the

British Museum, the cirri are XIV-XXIV, 4.3-50 (usually 43-47), from 30 to 40 mm.

(usually between 35 and 40 mm.) in length. In 4 from oflf Cape Mondego, Portugal,

the cirri are from 40 to 45 mm. long with 42 to 48 (usually 43 or 44) segments. Car-

penter mentions a cirrus from a specimen from the Minch 47 mm. long with 51 seg-

ments, and another 35 mm. long with 48 segments. He records a cirrus from an

example taken by the Dacia on the Seine bank with 57 segments; but this is very

possibl}' a misprint for 51.

Carpenter noted that the figures which he gave of the articidar faces of the radials

of the Scottish celtica would serve equally well as illustrations of the same parts in

phalangium, though in some Scottish individuals the oblique ridges separating the

muscular fossae from the intcrarticular ligament fossae are less oblique than in those

he figured, and he did not find this to be the case in any examples of phalangium which

he examined.

In all the Scottish specimens studied by Carpenter the IBri were oblong in their

general outline and but little incised, while the axillaries were subtriangular, sub-

quadrate, or more usually pentagonal with their bases curving slightly outwards.

The deep incision of the IBri by the axillaries sometimes seen in phalangium does not

occur.

According to Carpenter the triangular brachials beyond the second syzygy are

distinctly shorter in the specimens from the Seine Bank and from the Minch than in

the Mediterranean phalangium, and this difference is still more marked in the outer

part of the arm where the brachials become wedge-shaped.

The distal intersyzygial interval was determined in specimens from the Minch in

27 cases, and found to be: 2 muscular articulations, once; 3, 10 times; 4, 10 times;

5, 5 times; and 6, once.

Carpenter wrote that the length of the oral pinnules is usually somewhat less in

the Scottish celtica than in the Mediterranean phalangium. Marion gave an average

length of from 12 to 17 mm. for the 4 lowest pinnules. These reach 15 mm. in the

largest example from the Seine bank, but Carpenter never saw any Scottish specimens

in which any of the 4 lowest pinnules were more than 13 mm. long. The discrepancy

between the first 2 pairs of pinnules and those succeeding is somewhat greater in celtica

than in phalangium.

Carpenter noticed that the broadening of the first 2 segments of the distal pinnules

is more marked in the Scottish celtica than in phalangium. The shape of the first

segment is the same in both forms; but as a rule the second is relatively narrower in

phalangium so that the distinction between it and its successors is less nuxrked than
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Figure 32.

—

Leptometra phalangium (J. Miiller): a. Longest cirrus segments of two different

specimens and a segment from two-thirds of the length from the base of one; b, cirrus tip.

L. cehica (Barrett and McAndrew): f, Longest segments and two from two-thirds of the length;

d, tips of cirri of three specimens, the two on the left from a single specimen, the one on the

inside being a more apical cirrus; e and /, centrodorsals of two specimens from SW. Ireland,

B.M., 1912.8.20.7-10; g, centrodorsal of specimen from the Minch, B.M., 98.S.4.998-1000;

proximal part of Pi.

in celtica. But, ho says, there is a considerable amount of variation in this respect,

even in individual arms.

Notes.—Carpenter says that the long segmented cirri characteristic of phalangium

are the prevailing kind in the specimens dredged oflf Cape Sagres and off Mondego by

the Porcupine; but that, in those dredged by the Dacia on the Seine Bank, this type is

very largely mtermLxed with another, the terminal segments of which are rather

short and broad, somewhat as in those of the Ross-shire variety. Besides the more

or less long segmented cirri typical of 'phalangium, the specimens di-edged hy the Dacia

on the Seine Bank bore a number of cirri much more like those characteristic of the

Ross-shire form. One of these cirri has 57 [surely a mistake for 51] segments which

gradually decrease in length from the middle of the cirrus onward, and the short later

ones are somewhat compressed laterally, but about as broad as long. In this cirrus

there are dorsal spines on both the segments preceding the terminal claw, while in

another there is a third spine on the segment preceding these. The relative shortness

of the segments in the outer third of the cirri is very marked in all these specimens.

This "square-jointed" type of cirrus, according to Carpenter, is the most common one

found in the Scottish specimens.

Of a specimen from the Brazilian cable in Funchal Bay, Madeira, Carpenter says

that it is generally similar to those obtained by the Dacia on the Seine Bank in 161

meters, excepting for the extreme shortness of the later cirrus segments. Carpenter
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iilso described specimens from tlic Minch with the hiter cirrus segments distinctly

broader than long.

Of tiio 2 specimens from the Brazihan cable near Madeira in 914 to 1279 meters,

one was described by Carpenter as fairly normal in its characters with relatively

narrow rounded rays, which stand out well from the calyx; but in the other the ra.ys

are closely apprcssed and the sides of the IBr series and of the first 2 brachials are

laterally flattened, while the distal edges of the brachials and pinnulars are fringed

with rather large spines. Carpenter remarks that he has noticed lateral flattening of

the rays in other examples from shallow water, but that he never saw it so marked

as in this example. I found a similar condition in a specimen dredged by the Flying Fox

in 457 meters off southwestern Ireland. Carpenter never saw any other individual

with spines on the brachials and pinnulars, and none has ever come to my notice.

In the 4 specimens taken by the Porcupine off Cape Mondego in 402 meters which

I have examined, the arms are 70+ nam. long, and the cirri are from 40 to 45 mm.

long, with 42 to 48 (usually 43 or 44) segments.

In the individual from the Sound of Skye in 46 to 73 meters the arms are 125 mm.

long and the cirri are 40 mm. long, with 47 segments, of which those in the outer half

are very slightly longer than broad, becoming slightly longer again terminally.

In the 4 examples taken off Cape Sagres in 82 meters which I have seen, the longest

cirrus had 49 segments. [Note by A.M.C] In the Skagerak specimens from the

vicinity of Tangier, Gislen (1947) wTites that the cirri are XXIII-XXX; 33-46 and

20-42 mm. long. The distal joints arc scalloped and a third again as long as broad.

The arms are 60 to 80 mm. long. The pinnules of the largest specimen are as follows: P,

with 27 segments; 11 mm. long, the proximal 5 or 6 segments broader than long, the

distal segments becoming 2 or 3 times as long as broad. P2 29; 11 mm. P3 23; 8.5 mm.

P4 15; 5 mm. P., 13; 4.5 mm.
The British Museum specimens exhibit a great range of variation in the shape of

the centrodorsal and arrangement of the cirrus segments. In 10 specimens from west

of Ireland the centrodorsal is alwaj-s conical, 2.1 to 2.8 mm. in basal diameter and 1.7 to

2.7 mm. high. The ratio of diameter to height varies from 1 : 0.76 to 1 : 1.09, averaging

1 : 0.95. In some of the specimens the obsolete apical cirrus sockets are overgrown by

large, usually blunt, papillae. In 10 specimens from the Minch (west of Scotland) the

centrodorsal is conical in only two, the other eight having it more or less truncated,

in the most extreme cases the diameter of the completely flat dorsal pole being about

0.7 of the basal diameter. The ratio of the diameter to height in these 10 specimens

varies from 1:0.49 to 1:1.0, averaging 1:0.67.

The cirrus sockets may be arranged in regular columns but frequently this is

obscured in larger specimens.

As for the cirrus segments, in some specimens these approach those of L. pha-

langium in form with the distal segments distinctly longer than wide and tapering in

shape, but usually the distal segments are more or less abbreviated and the penulti-

mate juts out slightly at its distal dorsal end, rarely bearing a small spine. The longer

proximal segments may be constricted centrally in some specimens as also in L. pha-

langium.

Unfortunately, so few of the British Museum specimens have both arms and pe-

ripheral cirri anything like complete that no worthwhile comparison of their proportions

with those of phalangium can be drawn up.
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Abnormal specimen.—In the single example recorded by Carpenter from the

Brazilian telegraph cable in Funchal Bay, Madeira, P3 on one of the arms was replaced

l)y a small axOlarj' ossicle from which 2 pinnules of the usual character arose, while a

third pinnule was attachotl to the distal edge of the brachial on the dorsal side of

the axillary.

Localities.—Lightning station 13, 1868; north of the Hebrides Qat. 59°05' N.,

long. 7°27' W.); 345 meters; temperature 9.61° C. [P. H. Carpenter, 1884].

Northern coast of Scotland, in local patches down to 274 meters [Wyvillc Thomson,

1872].

No locaUty; Sir Wyville Thomson, 1872 (16, CM.).
[Lousy Bank, northwest of Scotland [Pawsey and Davis, 1924] ?this species,

A.M.C.]

[Rockall (lat. 57°32' N., long. 13°36' W.); 90 meters [Dolfuss, 1924] ?this sp.]

The Minch (42, B.M.; CM.). Same, 73-110 meters [Wyville Thomson, 1872).

Same, 110 meters [Jeffreys, 1866; A. H. Clark, 1913] (6, B.M.). Same, 110-146 meters

[P. H. Carpenter, 1884, 1886; von Graff, 1884; Bell, 1893; A. H. Clark, 1913].

Ross-sliire coast [P. H. Carpenter, 1886].

Runa; western coast of Scotland [Chadwick, in Herdman, 1913].

Sound of Skj^e; 46-73 meters; gravel and mud [Barrett, 1857; Norman, 1865;

Bell, 1893; A. H. Clark, 1913] (1, B.M.). Type locality.

Porcupine, 1869; off Loch Scavaig, southern part of the Isle of Skye [P. H. Car-

penter, 1884].

Helga station S.R. 360; west of Dingle Bay, southwestern Ireland (lat. 52°04' N.,

long. 11°27' W.); 198-220 meters; August 8, 1906 [A. H. Clark, 1912] (1, U.S.N.M.,

36044).

Helga station S.R. 1173; off southwestern Ireland Gat. 51°50' N., long. 11°47' W.);

503 meters; May 19, 1911 [A. H. Clark, 1912] (41, U.S.N.M., 35770; Dublin M.).

Helga station S.R. 321 ; south of western Ireland Qat. 50°58' N., long. 11°17' W.);

380-878 meters; April 1906 [A. H. Clark, 1912] (2, Dublin M.).

Flying Fox station IV; off the southwestern coast of Ireland; 457 meters; 1889

[Bell, 1889, 1893; Nichols, 1903; A. H. Clark, 1913] (1, B.M.).

Forty to 60 miles W. K N. of Dursey Head, County Keny; 457 meters [Kemp,

1905].

Wimereux-siu"-Mer [Schaxcl, 1911].

Portugal: Sezimbra, 141 meters; Berlangas; Funil de Albufeira, 172 meters [Nobre,

1938, 1942].

Porcupine station 13, 1870; off Cape Mondego, Portugal (lat. 40°16' N., long.

9°37' W.); 402 meters; temperature 11.11° C [P. H. Carpenter, 1884, 1886; von Graff,

1884; A. H. Clark, 1912, 1913] (8, U.S.N.M., 17526; B.M.; H.M.).

Talisman station 6, 1883; south of Cape St. Vmcent (lat. 36°20' N., long. 9°01'

[6°41'] W.); 126 meters; mud and shells; June 9, 1883 [Parfait, 1884; Perrier, 1884;

P. H. Carpenter, 1888; Kochler and Vaney, 1910; A. H. Clark, 1911] (59, U.S.N.M.,

35671; P.M.).

Porcupine, 1870; off Cape Sagres (southeast of Cape St. Vincent); 82 meters;

[P. H. Carpenter, 1884, 1886; A. H. Clark, 1913] (4, B.M.).

Princesse-Alice station 1900 [1990], 1904; Gorringe Bank (lat. 36°31' N., long.

Il°32' W.); 90 meters; hard bottom; September 15, 1904 [Kochler, 1909).
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Frincesse-Alice station 465, 1894; Gorringe Bank Qui. 36°30'30" N., long.

11°36'15" W.); 175 meters; July 27-28, 1894 [Richard, 1900; Koehler, 1909].

Near the Gorringe Bank [A. H. Clark, 1911].

Princesse-Alice station 2034, 1905; Seine Bank, east of Madeira Oat. 33°47' N.,

long. 14°21' W.); 185 meters; JiJy 26, 1905 [Koeliler, 1909; Tortonese, 1956].

Princesse-Alice station 1242, 1901; Seine Bank; 240 meters; gravel and broken

shells; September 10, 1901 [Koehler, 1909].

Dacia; Seine Bank; 150 meters [P. H. Carpenter, 1886, 1888; Chun, 1900].

Dacia; Seine Bank [A. H. Clark, 1913].

Seine Bank [A. H. Clark, 1911]. Near the Seine Bank [A. H. Clark, 1911].

Funchal Bay, Madeira; 183 meters [P. H. Carpenter, 1891; A. H. Clark, 1911].

Near Madeira; 914-1279 meters [P. H. Carpenter, 1891; A. H. Clark, 1911].

Talisman station 68, 1883; ofl Cape Bojador, southwestern Morocco Gat. 26°16'

N., long. 17°11' [14°51'] W.); 250 meters; sand, shells and corals; July 8, 1883 [Parfait,

1884; Koehler and Vaney, 1910; A. H. Clark, 1911; Tortonese, 1956].

Michael Sars station 39B, 1910; off Cape Bojador Gat. 26°03' N., long. 15° W.);

267-280 meters; fine gray sand [Grieg, 1921].

Skagerak; southwest of Cape Spartel, Tangier Gat. 35°43' N., long. 6°12' W.); 130

meters; temperature 14.70° C; salinity 36.35°/oo; May 27, 1946 (13, ?GothenburgM.)

[Gisl^n, 1947].

West African Fisheries Research Institute station MB1/B5; off Sierra Leone Gat.

08°4o' N., long. 14°38' W.); 800 meters. Station MBl/Bl Gat. 08°54' N., long.

14°23' W.); 68 meters. Station MB1/B2 Gat. 08°52' N., long. 14°27' W.); 110 meters.

Station MB1/A5 Gat. 08°22' N., long. 14°22' W.); 132 meters. Station MB4/B5
Gat. 07°33' N., long. ]3°31' W.); 140 meters. Station MB1/A7 Gat. 08°19' N., long.

14°21' W.); 280 meters. Station MB4/A5 Gat. 07°14' N., long. 13° W.); 140 meters.

Station MB1/A6 Gat. 08°21' N., long. 14°22' W.); 132 meters. Station MB1/B3
Gat. 08°50' N., long. 14°29' W.); 118 meters; Mr. A. R. Longhurst (30, B.M.).

Geographical Range.—From south of the Faroe Islands, northwestern Scotland

and western Ireland southward to Madeira, Sierra Leone, and the western end of the

Straits of Gibraltar.*

Bathymetrical range.—From 46 to 1279 meters; the average depth of habitat is

316 meters.

Thermal range.—There are only three records, 9.61° C, 11.11° C, and 14.70° C.

Salinity range.—The single record is of 36.35°/oo.

Occurrence.—The Porcupine in 1869 found this species abundant off Stornoway in

moderate water and in local patches off the northern coast of Scotland down to 274

meters, and still more common in the Minch in 73 to 110 meters. The Porcupine

records for the cold area, Faroe Channel, do not refer to this form, but to Poliometra

proliia.

Like L. phalangium, L. celtica is usually abundant wherever found. The

Helga dredged it in large numbers off southwestern Ireland in 503 meters; the dredge of

the Talisman was completely fiUed with specimens in a haul in 126 meters south of

Tortonese (see Addenda for 1963) recorded as L. celtica specimens from off Morocco and Tunisia,

in 427-510 meters, extending the range into the Mediterranean.
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Cape St. Vincent, Spain; and the Princesse-Alice found it in great numbers on the Gor-

ringe Bank in 90 and also in 175 meters, and on the Seine Baniv in 240 meters.

Apparently this species usually occurs on a soft bottom of mud, or sand or gravel

with mud, as otherwise it would not have been so frequently recorded as abundant.

There are, however, only three bottom records, one of gravel and mud, one of gravel

and broken shells, and one of hard bottom.

Prof. Jeffreys wTote (ISGG) that he had seen a number of this species clinging to

the rope several feet from the dredge when it was taken up from about 110 meters, no

part of the rope liaving lain upon the sea floor. Dr. F. A. Bather (1895) suggested that

these individuals had been swinnning free and had fastened on to the rope as it passed.

But it is most likelj^ that JefTreys was mistaken in assuming that no part of the rope

lay on the bottom, as I do not see how it is possible to keep the line in front of the net

entirely clear of the ground.

Prof. Koehler (1909) states that this species has been recorded bj^ P. H. Carpen-

ter from Brazil, from a fragment of cable brought up from between 500 and 700 fathoms

(915 and 1280 meters). He refers to the specimens recorded by Carpenter (1891) from

near Madeira in 914 to 1279 meters which were found attached to the Brazilian cable.

The same error has been made by others. So far as known this species is wholly con-

fined to the eastern Atlantic.

Gislen (1947) explains the occurrence of celiica near Tangier (that is close to the

threshold of the Mediterranean) by the hydrographic conditions in that area. There

is a surface current about 100 meters deep passing hito the Mediterranean, which has a

salinity of about .35 to 36°/oo. Below this is an outgoing current with a salinity of 36.5

to 37°/oo, which follows the slope of the bottom downwards from the threshold at Gi-

braltar of 320 meters. He concluded that celtica was living in the mixed water between

the two layers.

Within the last few years a number of specimens of celtica have been taken off

Sierra Leone by Dr. A. R. Longhurst while working at the West African Fisheries Re-

search Institute. These afford a considerable extension of the range to the southward.

Occurrence oj the pentacrinoids.—The only known pentacrinoid of this species was

dredged by the Porcupine in 1870, off Cape Mondego in 402 meters.

History.—This species was first noticed by Mr. Lucas Barrett, who described it in

1857 under the name of Comatula woodwardii from specimens he had dredged in the

Sound of Skye. Unfortunately Prof. Edward Forbes in 1852 had described a small

fossil from the Crag under the same name, so in 1858 this species was rechristened Coma-

tula celtica bj- Messrs. R. McAndrew and Barrett.

The Rev. A. M. Norman's account of it in his monogi-aph of the British echi-

noderms (1865) was taken from Barrett.

For over twenty years the real relationships of the species were quite misunder-

stood. Wyville Thomson (1872, 1873) and, followmg him, P. H. Carpenter (1877),

Sladen (1877, 1878), and Xansen (1885) applied the name celtica to the species now
known as Poliometra proliia (see p. 590). The name was also used bj' Wj'ville Thomson

(1872, 1873), P. H. Carpenter (1877), Sladen (1877), Stuxberg (1886) and von Maren-

zeller (1878) for small specimens of Heliometra glacialis.

In 1881 P. H. Carpenter was able to clear up the confusion regarding the name
celtica. One of Barrett's original specimens had been discovered by Prof. F. Jeffrey
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Bell ill tlie British Museum, and a comparison between this and some of those dredged

by the Porcwpine in the North Minch in 1869 showed them to be identical, while a

further comparison of both with specnnens of phalangium sent him from Marseille by

Prof. Marion convinced Carpenter that celtica was merely a somewhat dwarfed and less

robust variety of the latter. He made the suggestion that, as McAndrew and Barrett's

celtica is the same as phalangium, the name celtica be transferred to the species called

celtica by Sladen (Poliometra prolixa).

In 1884 Carpenter recorded this species, imder the name phalangium, from some

Lightning and Porcupine stations off northwestern Scotland, and from off Cape Sagres.

In the same year Perrier noted that it had been obtained in great quantities by the

Talisman, but did not give the localit}'.

In 1886 Carpenter described the cirri in great detail, comparing them with

those of the "Mediterranean variety" {phalangium), and recorded it from the Seine

Bank, where it had been obtained by the Dacia.

In 1888 he published a monographic account of this species, united with the

Mediterranean form under the name phalangium.

Prof. F. Jeffrey Bell in 1889 recorded it from off the southwestern coast of Ireland,

where it had been dredged by the Flying Fox, and in 1891 Carpenter described in

detail some specimens from Funchal, Madeira, and vicinity, which had been sent

him by Mr. J. Y. Jobnson of Funchal. In 1891 also Regnard mentioned that the

Talisman had secured a large number at a single haul, undoubtedly referrmg to the

same occurrence as Perrier in 1884.

Bell in 1892 repeated the record for southwestern Ireland, and in the following

year published a monographic account of its occurrence in British waters.

Prof. Carl Chun in 1£00 mentioned its occurrence in the Faroe Channel as well

as on the Seine Bank, a repetition of Wyville Thomson's confusion of this species with

Poliometra prolixa.

In 1905 Doderlein treated this species in detail, but added no new information,

and Kemp agam recorded it from southwestern Ireland.

In 1908 the present author definitely separated celtica from L. phalangium for

reasons given in detail in 1913 and 1918. In 1909 Koehler recorded it from four

Princesse-Alice stations, in 1910 Koehler and Vanej" published the records from the

Travailleur and Talisman collections, and in 1911 Schaxcl mentioned its occurrence at

Wimereux and the author gave it from the Bay of Cadiz in 126 meters.

Herdman in 1912 noted tliat it had been collected off the western coast of Scotland

by the Buna, but gave no definite localities, and in the same year the writer listed

two new localities off western Ireland.

The separation of celtica from phalangium suggested by the author in 1908 was

confirmed by Koehler in 1921.

W. B. Carpenter in 1876 and his son in the same year mentioned certain points

in the brachial anatomy of tiiis species, and P. H. Carpenter in 1879, 1880, and 1881

described in considerable detail the ccntrodorsal and radials and associated structures.

Perrier in 1884 also touched upon the anatomy, especially of the axial organ.

In recent years very few additional records for this species have been publislunl.

The most notable are those of Nobre of several localities off the coast of Portugal and

an interesting record by Gisl6n (1947) from the vicinity of Tangier, where the species

was taken by the Skagerak Expedition.



PART 5 A MONOGRAPH OF THE EXISTING CRINOIDS 573

Genus POLIOMETRA A. H. Clark

Anlcdon (part) P. II. Carpenter, in Duncan and Sladen, Ann. Mag. Nat. Hist., ser. 4, vol. 20, No.

120, 1877, p. 451, and following authors.

Ualhromctra (part) A. H. Clark, Proc. Biol. Soc. Washington, vol. 21, 1908, p. 1.30, and following

authors.

Poliometra A. H. Clark, The Danish Ingolf-Exj>e(\., vol. 4, No. 5, Crinoidea, Sept. 22, 1923, p. 7

(diagnosis; type and only species Anlednn prnlixa Sladen, 1881; range; remarks), p. 42 (range),

p. 53 (in key).

—

Gisl£n, Ark. Zool., vol. 1.5, No. 23, Oct. 5, 1923, p. 15 (discission).

—

Morten-sen,

Danmarks Fauna, No. 27, 1924, p. 20, p. 21 (in key) ; Handbook of the echinoderms of the British

Isles, 1927, p. 26 (in key), p. 32 (diagnosis).

—

Koehler, Lcs ^chinodermes des mers d'Europc,

vol. 2, 1927, p. 127.—GisLfiN, Vid. Medd. Nat. Foren. K0benhavn, vol. 83, 1927, p. 6.—A. H.

Clark, Mem. Soc. Cubana Hist. Nat., vol. 14, No. 2, 1940, p. 140.—GisLfiN, Rep. Swedish Deep

Sea Exped., vol. 2, Zool., No. 4, 1951, p. 55.

Peliomelra Djakonov, Trav. Soc. Nat. Leningrad, vol. 56, pt. 2, 1926, p. 107 (in key) ; Les ^chinoderraes

des mers arctiques (in Russian), Leningrad, 1933, p. 22 (in key).

—

Gorbunow, Trans. Arctic

Institute, Leningrad, vol. 2, 1932, p. 95 and following (in Russian); vol. 7, 1933, p. 42 and follow-

ing; vol. 8, 1933, p. 5 and following.

—

Schorygin, in Gaevskoy, Check list of the fauna and

flora of the northern seas of the U.S.S.R., 1948, p. 470.

Diagnosis.—A genus of Zenometrinae in which the ccntrodoi-sal is conical with

slightly swollen sides, about as high as broad at the base, its surface not divided into

radial areas; in large specimens where the centrodorsal diameter is about 3 mm. the

cirrus sockets under each radial are arranged peripherally in 4 columns and apically in

;?, rarely in 3 columns throughout; the peripheral cu-ri are long and only slightly curved

with 32 to 50 segments, of which the longest are 4 times as long as broad and the outer-

most are about twice as long as broad with a small terminal dorsal spine or tubercle;

the apical cirri are about a fourth as long as the peripheral \\'ith 16 to 28 segments; the

elements of the IBr series and lower brachials are narrow, not in lateral contact and

without spines; all the pinnules are present; P, \vith 25 to 45 segments is much elon-

gated and very slender, about 3 times as long as Pa which has 11 to 17; while P3 with

11 to 15 segments may be nearly twice as long as P2.

Type species.—Antedon prolua Sladen, 1881.

Geographical range.—Arctic regions; westward to Grinnel Land; southward to the

vicinity of Godthaab, west Greenland, Cape Brewster, east Greenland, the vicinity of

Jan Ma\-en, the cold deeps west, north and east of Iceland, the Faroe Chaimel, Fin-

mark and eastward to Kara Bay and just east of Wilczck Land.

Bathymetrical range.—From 20 to 1960 meters.

Thermal range.—Fvom. -1.97° [? -2.10°] to +2.0° C. (to +3.0° C. according to

Schorygui).

POLIOMETRA PROLIXA (Sladen)

Figure 33

[See also vol. 1, pt. 1, fig. 409(p. 317), pi. 1, figs. 519, 523, pi. 3, figs. 532, 535, 538, pi. 4, figs. 542, 544,

pi. 6, figs. 559-564; pt. 2, figs. 101(p. 62), .584-.'585(p. 303), 775(p. 362), 940(p. 549), pi. 15, figs.

1066, 1067, pi. 27, fig. 1170, pi. 34, figs. 1210, 1213, pi. 37, fig. 1227, pi. 56, fig. 1353]

Antedon celtica (not of Barrett and McAndrew, 1858) P. H. Carpenter, in Duncan and Sladen,

Ann. Mag. Nat. Hist., ser. 4, vol. 20, No. 120, 1877, p. 451 (listed), p. 468 (Discovery Bay,

25 fms., hard bottom), p. 469 (distribution [in part]).—Sladen, in Nares, Narrative of a voy-

age to the Polar Sea, vol. 2, 1878, p. 281 (Grinnel Land).

—

d'Urban, Ann. Mag. Nat. Hist.,

ser. 5, vol. 6, 1880, p. 271.

—

Xansen, Bidrag til Myzostomernes Anatomi og Histologi, 1885,

pp. 3, 6, 7 {Vfiringen sta. 343; myzostomes).

Antedon sarsii (not of Duben and Koren, 1846) von Marenzeller, Denkschr. Akad. Wiss. Wien,

vol. 35, 1878, p. 381 (79°00' N., 62°21' E.; 183 meters).—d'Urban, Ann. Mag. Nat. Hist.,
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ser. 5, vol. 6, ISSO, p. 271 (from preceding).

—

Stcxberg, Vega Expeditionens vetenskapliga

Arbeten, vol. 5, 1886, p. 162 (from von Marenzellcr).

—

von Hofsten, Kungl. Svenska Vet.,

Akad. Handl., vol. 54, No. 2, 1915, p. 247.

Anledon prolixa Sladen, in Duncan and Sladen, Memoir on the Eehinodermata of the Arctic Seas

to the west of Greenland, 1881, p. 77 (description; Discovery Bay, 25 fms., hard bottom), pi. 6,

figs. 7-10.

—

Bell, Proc. Zool. Soc. London, 1882, p. 533 (listed), p. 534 (specific formula).

—

Vbrrill, Amer. Journ. Sci., ser. 3, vol. 23, 1882, p. 247 (review of Duncan and Sladen).— P. H.

Carpenter, Proc. Zool. Soc. London for 1882, 1883, p. 746 (specific formula) ; Proc. Roy. Soc.

Edinburgh, vol. 12, 1884, p. 367 (comparison with hyslrix); Trans. Linn. Soc. (Zool.), ser. 2,

vol. 2, 1886, p. 475 (dimorphism of the cirri); Bijdr. Dierkunde, vol. 13, 1886, p. 10 (comparison

with barentsi); vol. 14, 1887, p. 42 (comparison with quadrata), p. 44 (locality; characters of the

specimens and comparisons with related species) ; figs. 2, 3.

—

von Graff, Challenger Reports,

Zoology, vol. 20, pt. 61, 1887, p. 9 (myzoslomes; correct name for cellica of Nansen).—P. 11.

Carpenter, Challenger Reports, Zoology, vol. 26, pt. 60, 1888, pp. 54, 136, 147, 156, 157, 162,

166-168, 173-178, 356, 367-369, 372, 377 (discussion and comparisons); Journ. Linn. Soc. (Zool.),

vol. 24, 1891, p. 55 (comparison with sarsii and tenella; detailed discussion and description of

specimens), p. 68, footnote (occurs on both sides of the Atlantic), pi. 2, figs. 1-4.

—

Hartlaub,

Nova Acta Acad. German., vol. 58, No. 1, 1891, p. 88.

—

Danielssen, Den Norske Nordhavs-

expedition 1876-78, vol. 5, 1892, pp. 19, 23 (various localities) .^Bell, Catalogue of the British

cchinoderms in the British Museum, 1893, p. 58 (synonymy; description; range; localities),

p. 175 (range).

—

Rodger, Proc. Roy. Soc. Edinburgh, vol. 20, 1893, p. 162 (off Cape Raper,

60 fms.; sand and small stones).

—

Pfeffer, Zool. Jahrb., Syst. Ontog., vol. 8, 1894, p. 109

(Kukenthal's stas. 18, 23, 24, 126-139), p. Ill (sta. 18, data), p. 112 (stas. 23, 24, data), p. 116

(stas. 126-139, data), p. 122 (range).

—

Hartlaub, Bull. Mus. Comp. Zool., vol. 27, No. 4, 1895,

p. 143 (range; related to bigradata), p. 146 (most nearly related to [Psalhyrometra] bigradata),

p. 147 (Antedon, sp. from Albatross sta. 3354 this or a closely related species).

—

Chun, Aus

den Tiefen des Weltmeeros, 1900, p. 487 (Faroe Channel).

—

Springer, Mem. Mus. Comp.

Zool., vol. 25, No. 1, 1901, p. 88 (both sides of the Atlantic).

—

Mich.ulovskij, Ann. Mus. Zool.

Acad. Sci. St. Petersburg, vol. 7, 1903, pp. 501, 535 flocalities).—Mortensen, Medd.
Gr0nland, vol. 29, 1903, p. 65 (localities), p. 67 (side and covering plates described in detail);

pi. 1, figs. 1-3.—Grieg, Bergens Mus. Aarb. for 1903, No. 5, 1904, p. 3 (collected by the Michael

Sars), p. 4 (range similar to that of Goryonncephalus eucnemis), p. 5 (stas. 38, 38a; associates),

p. 7 (represented in the warm area by tenella; local abundance), p. 20 (Michael Sars, 1900, stas. 9,

10, 25; 1902, stas. 55, 67, 74, 75, 95, 96, 38), p. 22 (measurements), pp. 24-37 (detailed dis-

cussion and comparisons), p. 28 (intersyzygial interval), p. 32, fig. 2, 1-4 (covering plates), p. 34

(pinnules), p. 35 (details of distribution), pp. 38, 39 (station data).

—

Appell0p, Havbundens
dyreliv, Norges Fiskerier, vol. 1, pts. 1-2, 1905, pp. 93, 100.

—

Doderlein, Fauna Arctica, vol.

4, Lief. 2, 1905, p. 401 (synonymy; Romer and Schaudinn stas. 36, 37, 39; discussion; measure-

ments), p. 403 (distribution and relation to antarctic forms) .^Michailovskij, Ann. Mus. Zool.

Acad. Sci. St. Petersburg, vol. 9, 1905, p. 176 (Jermak stas. 76, 77, 82, 86).—A. H. Clark,
Smithsonian Misc. Coll., vol. 50, pt. 3, 1907, p. 353 (listed).

—

Grieg, Nyt. Mag. Naturvidensk.,

vol. 45, 1907, Hefte 2, p. 132 (listed), p. 133 (Belgica sta. 32), p. 135 (Belgica sta. 45); Report

of the second Norwegian Arctic Expedition in the Fram, 1898-1902, No. 13, 1907, p. 3.

—

Hamann,
Bronn's Klassen und Ordnungen des Tier-Reichs, vol. 2, Abt. 3, 1907, p. 1579 (listed).

—

Grieg,

in Due d'0rl(5ans, Croisiere oceanographie accomplie k bord de la Belgica, 1905, 1909, p. 54

{Belgica stas. 32, 45).

—

Koehler, Resultats des campagnes scientifiques accomplies sur son

yacht par Albert 1"", Prince souverain de Monaco, fasc. 34, 1909, p. 270 {Princesse-Alice stas. 970,

1897, 1898; 1012, 1040, 1898), pi. 32, fig. 11.—AIppell0f], in Murray and Hjort, The depths of

the ocean, 1912, p. 619 (slope of the deep basin off the Norwegian coast; cold area, where the

temperature falls below 0° C), p. 529 (characteristic Arctic form).

—

Reichensperoer, Zeitsehr.

wiss. Zool., vol. 101, 1912, Heft 1/2, p. 35 (structure; discussion of Mortensen).—A. H. Clark,
Unstalkcd crinoids of the Siboj/a-E.xped., 1918, p. 246 (referable to HaiArome^ra) .—Gorbunow,
Trans. Arctic Institute, Leningrad, vol. 8, 1933, pp. 76, 77 (identity).

Anledon hyslrix P. H. Carpenter, Proc. Roy. Soc. Edinburgh, vol. 12, 1884, p. 365 (larva described,

possibly of this species; detailed description; Porcupine, 1869, ?cold area; comparison with related

species), p. 374 {Triton sta. 4, 1882).—von Graff, Proc. Roy. Soc. Edinburgh, vol. 12, 1884,

p. 378 (host of Myzostoma cirriferum) ; Challenger Reports, Zoology, vol. 10, pt. 27, 1884, pp. 15,
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18 (inyzostomes), p. 44 {Porcupine, ISti'J; inyzostomes).— P. II. Carpenter, Trans. Linn. Soc.
(Zool.), ser. 2, vol. 2, 1880, p. 475 (diinorphism of the cirri); Bijdr. Dicrkundo, vol. 13, 1880,

p. 10 (comparison with barenlni); vol. 14, 1887, p. 42 (comparison with quwlrala), pp. 45-47
(comparison with prolixa); Challenger Reports, Zoology, vol. 26, pt. 60, 1888, pp. 165-169 (detailed

description and comparisons), pi. 14, figs. 2, 3, pi. 27, figs. 21, 23, pi. 28, figs. 4, 5; Journ. Linn. Soc.
(Zool.), vol. 24, 1891, p. 57 (synonym of prolixa).—Habtlaub, Nova Acta Acad. German., vol.

58, No. 1, 1891, p. 88 (synonytn of prolixa); Hull. Mus. Comp. Zool., vol. 27, No. 4, 1895-96,

pp. 145, 140 (comparison with [Psathijromeira] hiijradala).—Hamann, Bronn's Klassen und
Ordnungen des Tier-Reichs, vol. 2, Abt. 3, 1907, p. 1579 (listed).—A. II. Clark, Unstalked
crinoids of the Siboja-Exped., 1918, p. 246 {— Haihromelra prolixa).—Koehler, Les iSchinodermes
des mers d'Europe, vol. 2, 1927, p. 127 (synonym of llathromelra prolixa).

Aniedon, sp. P. H. Carpenter, Quart. Journ. Mier. Sci., new ser., vol. 24, 1884, p. 325 (larva from
the Porcupine dredgings; the cirri do not appear until the radials have met laterally and the
radianal has been lifted out of the calyx); Bijdr. Dierkunde, vol. 14, 1887, p. 47 (two pentacrin-
oids described and their characters discussed), pi., figs. 4, 5.

—

Ohlin, Bull. Geogr. Club Phila-
delphia, vol. 1, No. 5, 1895, pp. 204, 206 (2 species mentioned, one presumably this; Inglefield

Gulf and Murchison Sound); Biol. Centralbl., vol. 15, No. 5, 1895, p. 173 (same as preceding).
Anlcdon quadrala (not of P. II. Carpenter, 1884) Fischer, Die Osterreich. Polarstation Jan Mayen,

vol. 3, 1886, Echinod., p. 31.

Antedon tenella (not of Retzius, 1783) P. II. Carpenter, Challenger Reports, Zoology, vol. 26, pt. 60,

1888, p. 169 (records for the Kara and Barents seas), p. 178, pi. 14, fig. 4 (pentacrinoid), pi. 31,
figs. 1, 3; Journ. Linn. Soc. (Zool.), vol. 24, 1891, p. 58 (Faroe Channel; Kara Sea).

—

Pfeffer,
Zool. Jahrb., Syst. Ontog., vol. 8, 1894, p. 109 (KUkenthal stas. 23, 24, 32), p. 112 (stas. 23,

24, data), p. 113 (sta. 32, data), p. 122 (range).—D'Ancv Thompson, Proc. Roy. Soc. Edinburgh,
vol. 22, 1899, p. 322.

—

Whiteaves, Catalogue of the marine invertebrates of eastern Canada,
Canadian Geol. Survey, 1901, p. 43.— Michailovskij, Ann. Mus. Zool. Acad. Sci. St. Peters-

burg, vol. 7, 1903, p. 535 (E. of W. Thymen Strait and S. of Hinlopen Strait; 54-72 meters.—
Schmidt, Skr. Komni. Havundersflg., No. 1, 1904, pp. 19, 20 (Thor sta. 51).

—

Doderlein,
Fauna Arctica, vol. 4, Lief. 2, 1905, p. 400 (synonymy; summary of records), p. 403 (ranges;

relation to antarctic species).

—

Hamann, Bronn's Klassen und Ordnungen des Tier-Reichs, vol. 2,

Abt. 3, 1907, p. 1579 (listed).—A. H. Clark, Smithsonian Misc. Coll., vol. 50, 1907, p. 353 (listed).

Antedon phalangium (not Aleclo phalangium of Miiller, 1841) Prince of Monaco, Compt. Rend.
Acad. Sci., vol. 128, No. 4, 1899, p. 214 (05° N., 650 meters).—Koehler, Bull. Soc. Zool. France,
vol. 26, 1901, p. 103 (Princesse-Alice stas. 970, 1012, 1040, 1898).—Michailovskij, Ann. Mus.
Zool. Acad. Sci. St. Petersburg, vol. 8, 1904, p. 393 (note of Koehler's record).

—

Grieg, Bergens
Mus. Aarb. for 1903, No. 5, 1904, p. 6 (Koehler's records from east of Iceland, 650 meters, Hope
I., 48 meters, and the edge of the ice pack, 430 meters^ prolixa or young glacialis).—
DOderlein, Fauna Arctica, vol. 4, Lief. 2, 1905, p. 402 (records from Koehler), p. 403 (range;

relations to antarctic species).

—

von Hofsten, Kungl. Svenska Vet.-Akad. Handl., vol. 54, 1915,

p. 247 (of Koehler, 1901 = protoa).

Hathrometra prolixa .V. H. Clark, Proc. Biol. Soc. Wasliington, vol. 21, 1908, p. 130 (listed).

—

-Morten-
sE.N, Danmart-Expedition til Gr0nlands NE. kyst., vol. 5, No. 4, Medd. Gr0nland, vol. 45,

1910, pp. 240, 242 (synonymy; localities; detailed description of the specimens; adambulacral
plates; parasites and symbionts; detailed description of larvae from sta. 99), pis. 8, 9, pi. 10,

fig. 2, pi. 11, figs. 1-6, pi. 12, figs. 1-5, 7; toxt-figs. 1, 2, pp. 242, 247.—Reichensperger, Zeitschr.

wiss. Zool., vol. 101, 1912, Heft 1/2, p. 35 (structure; discussion of Mortensen).—A. H. Clark,
Smithsonian Misc. Coll., vol. 00, No. 10, 1912, p. 33 (localities in east Spitzbergen); Proc, U.S.Nat.
Mus., vol. 43, 1912, pp. 382, 400 (localities; discussion; description of very young specin^ens; cen-
trodorsal and cirri); Fisheries, Ireland, Sci. Invest., 1913, pt. 4, p. 2 (60°18' N., 4°43' W.; 495
fms.); Smithsonian Misc. Coll., vol. 61, No. 15, 1913, p. 02 (published references to specimens in

the British Museum; list of the same; description of a 9-armed example from Triton sta. 4).

—

Mortensen, Medd. Gr0nland, vol. 23, 1913, pt. 2, p. 372 (localities; range).

—

A. H. Clark, Journ.
Washington Acad. Sci., vol. 5, No. 3, 1915, pp. 80, 81 (an Arctic species; origin; range; associates);

Die Crinoiden der Antarktis, 1915, p. 189 (range and its significance).

—

von Hofsten, Kungl.
Svenska Vet.-Akad. Handl., vol. 54, 1915, pp. 211, 213, 248, 255, 206, 267, 268 (detailed dis-

cussion).

—

Hartmeyer, Mitt. Zool. Mus. Berlin, vol. 8, No. 2, 1910, p. 237 (North .\tlanlic

Ocean, No. 3082).

—

Stephensen, Medd. Gr0nland, vol. 53, 1917, p. 366 (.\rctic deep water
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species).

—

Bather, Ann. Mag. Nat. Hist., ser. 9, vol. 1, No. 4, 1918, p. 298 (anal).—Osburn,

Bull. Amer. Mus. Nat. Hist., vol. 41, 1919, p. 606 (host of Loxosometla).—Mortexsen-, Vid.

Medd. Nat. Foren. K0bcnhavn, vol. 72, 1920, p. 73 (host of Loxosomella anledonis; not the same

as the Loxosoma of Anlcdon petasus); Studies in the development of crinoids, 1920, p. 22

(pentaerinoids compared with tho.se of Tropiometra), p. 73 (anal and right posterior radial't.

—

Grieg, Sci. Res. Michael Sars Expcd., 1910, vol. 3, pt. 2, 1921 (reprinted 1932), p. 43 (sta. 102;

notes), p. 47 (listed).

—

.Moktensen, Danmarks fauna. No. 27, 1924, p. 20.

—

Schorygin, Ber.

Wiss. iMeeresinst. Moscow, vol. 1, pt. 8, 1925, p. 3 (listed), p. 6 (Barents Sea station 16b), p. 8

(station 98), p. 21 (stations; notes).

—

Koehler, Les 6chinodermes des mers d'Europe, vol. 2,

1927, p. 126 (description; range), pi. 11, figs. 3, 9, pi. 18, figs. 2, 3.—Gorbunow, Trans, .\rctic

Inst., Leningrad, vol. 8, 1933, p. 78 (in Ru.ssian).

—

Thorson, Medd. Gr0nland, vol. 100, No. 6,

1936, pp. 22, 24.

—

Le Danois, Les profundeurs de la mer, Paris. 1948, pp. 148, 245.

Ilalhromctra (Antedon) prolisa Mortensen, Danmarfc-Expedition til Gr0nlands NE kyst, vol. 5,

No. 4, Medd. Gr0nland, vol. 45, 1910, p. 239 (taken by the Danmark); No. 8, 1911, p. 399.

Ilalhromctra tenella (not of Retzius, 1783) Vaney, Bull. Mus. Hist. Nat. Paris, vol. 20, No. 1, 1914,

p. 26 (Pourquoi-Pasf sta. 79).

Hathrometra sarsti (not of Diiben and Koren, 1846) von Hofste.n, Kungl. Svenska Vet.-Akad. Handl.,

vol. 54, 1915, p. 247 (of Marenzellcr, 1878; Fischer, 1886; PfefTer, 1894; Schmidt, 1 904= proii>a).

Poliomelra prolixa A. H. Clark, The Danish /njfoy-Exped., vol. 4, No. 5, Crinoidea, 1923, p. 8 (local-

ities), p. 42 (range).

—

-Gisl^n, Ark. Zool., vol. 15, No. 23, 1923, pp. 15-23 (discussion; synonymy;

localities); Zool. Bidrag Uppsala, vol. 9, 1924, p. 28, p. 41 (measurements), pp. 82, 275; fig. 89,

p. 81; fig. 187, p. 98; fig. 302, p. 217.

—

Mortensen, Danmarks Fauna, No. 27, 1924, p. 20.—

Koehler, Les 6chinodcrmcs des mers d'Europe, vol. 1, 1924, p. GO (18-1960 meters).

—

Grieg,

Bergens Mus. Aarb. for 1923-24, No. 9, 1925, pp. 8, 11, p. 24 (Blaafjeld and Tovik stations).—

MoRTBNSEN', Handbook of the echinoderms of the British Isles, 1927, p. 32 (diagnosis; habits;

parasites; range); fig. 18, p. 32; fig. 19, 1, 2, p. 33 (pentaerinoids).

—

Schorygin, Bar. Wiss.

Meeresinst. Moscow, vol. 3, pt. 4, 1928, p. 24 (distribution in the Barents Sea; temperature,

bottom and salinity conditions), p. 123 (absent in southern Barents Sea), table facing p. 128

(bathymetric and thermal ranges and salinity range).

—

Mortensen, Medd. Gr0nland, vol. 79,

No. 2, 1932, p. 6 (station 73; notes), p. 50 (range), p. 57 (cold area).

—

Torto.\ese, Natura,

Milano, vol. 24, 1933, p. 163 (bathymetrical range).

—

Ekman, Tiergeographie des Meeres, 1935,

pp. 251, 378.—Grieg, Medd. Norges Svalb. Ishavs-Undersoek., Oslo, No. 26, 1935, p. 9 (recorded

from Franz Josef Land by Marenzellcr, Michailovskij and Gorbunow).

—

Heding, Medd. Gr0n-

land, vol. 104, No. 15, 1935, pp. 3, 5, p. 6 (E. Greenland), p. 9 (localities; notes on pentaeri-

noids).—A. II. Clark, Journ. W.ashington Acad. Sci., vol. 26, No. 7, 1936, p. 296 (Bartlett stas.

40, 41); Sci. Rep. Australasian Antarctic Exped. 1911-14, ser. C, vol. 8, pt. 4, 1937, p. 6 (distri-

bution); Explorations des mers de I'U.R.S.S., vol. 23, 1937, p. 222 (association with Heliomelra

glacialis) (in Russian), p. 229; Proc. U.S. Nat. Mus., vol. 89, 1940, p. 425 (listed), p. 432 (station

21); Mem. Soc. Cubana Hi.st. Nat., vol. 14, No. 2, 1940, p. 140.—Djakonov, Journ. General

Biol., Moscow, vol. 6, 1945, p. 132 (wide depth range).—EINAHSSO^f, The zoology of Iceland,

vol. 4, pt. 70, 1948, p. 5 (Icelandic localities), p. 46 (member of Arctic deep basin fauna), p. 47

(map of distribution about Iceland), pp. 58, 61 (distribution).

—

^Torto.vese, Bull. Inst. Oceanogr.

Monaco, No. 956, 1949. p. 4 (depth range).

—

Htman, The invertebrates, vol. 4, Echinodermata,

1955, p. 113 (common between Denmark and Iceland).

—

Tortonese, Ann. Mus. Civ. Stor.

Nat. Genova, vol. 68, 1956, p. 182 (locality).

—

Blacker, Fish. Invest. (Min. Agric), London,

series 2, vol. 20, No. 10, 1957, pp. 16-18 (geographical, temperature and depth ranges in the

Bear Island-Spitzbergen area); fig. 7, p. 10, p. 33.

Poliomctrn prolixa var. groenlandira Gisl^n, Ark. Zool., vol. 15, No. 23, 1923, p. 16 (Greenland and

the Faroe Channel; Spitzbergen specimens not typical).

Poliomelra prolixa var. siberica Gisl^n, Ark. Zool., vol. 15, No. 23, 1923, p. 16 (Nova Zembla, Kara

Sea and Taimyr).

Polimelra prolixa GiSLfix, ZooL Bidrag Uppsala, vol. 9, 1924, p. 11 (forked pinnule).

Peliometra prolixa D.iakonov, Trav. Soc. Nat. Leningrad, vol. 56, pt. 2, 1926, p. 107 (in key).

—

Gorbunow, Trans. Artie Institute, Leningrad, vol. 2, 1932 (in Russian), p. 95, p. 99 (Barents

Sea station 24, Queen Victoria Sea station 20), pp. 100, 119, 123, 124, 132, 136 (station 20),

p. 137 (station 24); vol. 7, 1933, p. 42 (Blagopolutschja Bay, station 12; Witnej Bay, station 11:

115 and 20 meters, mud), p. 53 (Zarnitza stations 11, 12, data); vol. 8, 1933, p. 5 (Marenzeller's
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record), p. 10 (Trgitthof station e; Jermak stations 77, 82, 86; Mabjgin station 16-b; collections

of 1929, 1930, and 1931, stations 48, 49, 56, 57, 58, 59, 60, 61, 62, 68, 71, 72, 77, 79, notes), p. 35

(stations 48, 49, 56-62, 71, 72, 79, Tegetthof, Jermak, and Malygin), p. 39 (distribution), pp. 41,

42, 44, 47 (distribution), pp. 49, 50, 54, 55, 63 (,Sedow stations 48, 49, data), p. 65 (Sedow sta-

tions 56, 57, data), p. 66 (Sedow stations 58, 59, data), p. 67 (Sedow stations 60, 61, 62, data),

p. 69 (Sedow station 68, data), p. 71 {Lomonossozv stations 71, 72, data), p. 72 (Lomonossow

station 77, data), p. 73 (Lomonossow station 79, data), p. 75 (Tegetthof station e, data), p. 76

(Jermak station 77, data), p. 77 (Jermak stations 82, 80, data), p. 78 (Malygin station 16b,

data).

—

Djakonov, Les ^chinodermes des mers arctiques, Leningrad (in Russian), 1933, p. 22

(in key), p. 23 (general account; range); fig. 8, p. 23.

—

Schorvgin, in Gaevskoy, Check list of

the fauna and flora of the northern seas of the U.S.S.R., 1948, p. 470 (notes; north Russian

distribution).

Heliomelra prolixa Gorbunow, Trans. Arctic Institute, Leningrad, vol. 7, 1933 (in Russian), p. 50

(Witnej Bay, Blagopolutschja Bay).

Antedon sarsi (not of Duben and Korcn) Gorbunow, Trans. .Arctic Institute Leningrad, vol. 8, 1933

(in Russian), p. 5 (Marenzeller's record), pp. 54, 75 (identity).

Diafjiiostic features.—The ceutrodorsal is subconical, about as high as broad at the

baso, with up to about T>XXX cirrus sockets, which are arratiged in each radial area

peripherally in 4 columns and apically in 3; in small individuals and rarely in larger ones,

there are 3 columns of cirrus sockets in each radial area. The peripheral cirri are

very long, more than half the length of the arms (which are from 85 to 120 mm. in

length), only slightly curved, and composed of 32 to 50 segments, of which the distal

have the dorsal portion of the distal end slightly produced; the apical cirri are about

a third the length of the peripheral in large individuals, with about half as many seg-

ments. Pi is greatly elongated, very slender, but stiffened, usually 3 tunes as long as

P2, composed of 25 to 45 segments, of which all but the basal 5 to 7 are greatly elongated

with spinous distal ends. The distal intersyzygial interval is 4 muscular articulations.

This species has frequently been confused with the species of Hathrometra, with

Heliometra glaciaUs, and with Leptometra celtica.

In the species of Hathrometra, which resemble it in pinnulation and are of the same

color, the cirrus sockets are arranged in crowded alternating rows instead of in columns,

and the distal intersyzj-gial interval is 3 muscular articulations.

In Heliometra (jlacialis, which is bright yellow in life, sometimes with a tinge of

purple, Pi is rather stout, composed of relativel}' short segments, and more or less flex-

ible; the ceutrodorsal is low, hemispherical, flattened dorsally; and the cirri, which are

stouter, have more prominent dorsal spines on their distal ends.

In Leptometra celtica, which varies in color from green to white, the cutI, though

generally similar, are much less numerous; there are only 2 or 3 columns of cirrus sock-

ets in each radial area of the ceutrodorsal; and P2 is as long as and resembles Pi, being

greatly longer, instead of sliorter, than P3.

Description.-—The ceutrodorsal is large, subconical, commonly about 4 mm. broad

at the base and 4 mm. high, the sides in profile convex proximally but becoming straight

distally. At the periphery of the ceutrodorsal the cirrus sockets are typically arranged

in four columns in each radial area, the two outer of 5 or 6 sockets, the two central

of 2 each (in the smaller specimens of 1) merging into a single column of 3 sockets,

so that, whereas in the proximal portion of the ceutrodorsal there are 4 columns of cirrus

sockets in each radial area, in the distal there are only 3. There is a slight tendency

to develop bare low ridges, bare spaces, or shallow grooves in the interradial lines.

Iinmediatelj' about the dorsal pole there is an area in which the cirrus sockets are
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arranged in 2 or 3 alternating rows instead of in a continuation of the more proximal

columns, and the sockets in these rows usually have slightly more prominent rims

tlian the others. In the j'oungest specimens the cirri are in 2 or 3 alternating rows;

later the more proximal appear in 3 columns, and when nearly full size has been reached

in 4 cokunns, the median colunm becoming 2. The 4 columns appear when the arm

length is about 110 mm. and the cirri are about 50 mm. long, with about 36 segn^ents.

The cirri are numerous, I^-LXXVIII, the peripheral 50 to 75 mm. long (usually

between 50 and 60 mm.), with 32 to 50 (usually 35 to 45) segments, the apical 12 to 17 nmi.

long with 16 to 28 segments. While in fully developed individuals the cirri attain

the dimensions just given, in the individuals as collected the peripheral cirri are perhaps

most commonly from 35 to 50 mm. long, ^vith 32 to 45 segments.

In the peripheral cirri the first two segments are somewhat over twice as broad

as long, the third is about as long as broad, the fourth is nearly twice as long as broad,

and the following gradually increase in length to about the eighth, which is about four

times as long as the median diameter, after the fourteenth to sixteenth gradually de-

creasing again so that the terminal segments are about twice as long as broad. The

penultimate segment is half again as long as broad, and gradually tapers distally. The

opposing spine is minute, erect, terminal; the terminal claw is slightly longer than the

penultimate segment, stout in the basal third but becoming very slender and nearly

straight distally. The fourth and following segments are moderately constricted

centrally, this feature becoming less marked as the segments decrease in length distally.

After the fifth or sLxth there is a shght dorsal overlap which becomes narrowed into a

small spine on the distal segments.

The radials are just visible beyond the centrodorsal, forming a narrow even band,

or they may be slightly produced in the interradial angles. The IBri are veiy short

in the median line, usually in fully developed specimens not visible in a direct lateral

view because of the strong proximal process from the axillaries. The IBr2 (axillaries)

are shield-shaped with the borders, especially the two distal, concave, usually about

as long as broad but in large specimens distinctly longer than broad.

The 10 arms are from 85 to 120 nun. (usually between 100 and 110 mm.) in length.

The first brachial has long outer but very short inner borders due to the deep incision

bj- the proximal process from the second, which sometimes in a direct lateral view

completely conceals it in the median hne. The second brachial is almost triangular.

The third and fourth brachials together form a syzj^gial pair which is approximately

oblong, and nearly or quite twice as broad as long. The following brachials are wedge-

shaped, somewhat over twice as broad as long in the median hne, after the second

syzygial pair becoming almost or quite triangular, at first somewhat broader than

long, then as long as broad, and wedge-shaped and elongate distally.

Sj-zj'gies occur usually between brachials 3+4, 9+ 10, and 14+ 15, and distally

at intervals of about 4 muscular articulations. The second syzygj- exceptionally is

found between brachials 10+ 11, and the third between brachials 13+ 14, or more

commonly between brachials 15+ 16. Carpenter and Grieg have determined the

distal intcrsyzygial interval in 1,174 cases; they found 4 muscular articulations 627

times, 3 muscular articulations 398 times, 5 muscular articulations 109 times, 6 muscular

articulations 35 times, and 7 muscular articulations 5 times.

Pi is very slender, from 11 to 20 mm. (usually between 12 and 15 mm.) in length,

composed of 25 to 45 (usually 30 to 35) segments, of which the basal five to seven
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Figure 35.—Poliometra prolixa (Sladen): a, Paratype, B.M., 81.8.26.10-

12, centrodorsal; b, B.M., 1957.10.31.4, Spitzbergen, centrodorsal.

are about as long as broad and tbe following very rapidly become elongated and ex-

cessively long and slender distally; tbe distal edges of tbe segments are evcted and

finely spinous, this feature becoming more prominent distally.

Pa is from 3.5 to 6.5 mm. (usually 4 to 5.5 mm.) long, with 11 to 17 (usually

11 to 13) segments, of which the first three are about as long as broad and the following

increase in length, though never becoming so elongate as those of Pi; P2 is stiffer

than Pi and tapers less gradually.

P3 is from 5 to 10 mm. (usually 6 to 7 mm.) long ^vith 11 to 15 segments and

resembles P2; P4 is 8 mm. long and resembles P3.

The first inner pinnule, Pg, is 19 mm. long with 35 segments.

The distal pinnules are 15 mm. long.

Dr. Gislen has pointed out (1923) that there are two different types of am-

bulacral deposits in this species. Specimens from Greenland and the Faroe Channel

have the spicules rather slender and smooth (var. groenlandica) , while those from

Nova Zembla, the Kara Sea and Taimyr have coarse and extremely spiny spicules

(var. siberica). Specimens from Spitzbergen resemble those from Greenland in

having slender spicules which, however, are somewhat spiny.

Dr. Th. Morteusen (1903) described the ambulacral deposits as long narrow

curved rods, shghtly broadened and with a few holes at the outer end; the proximal

part is bent parallel to the pinnule segments and is sometimes slightly irregular, or

even provided with a few holes. These deposits arc not developed in the integument

of the expanded portion of the genital pinnules.

He also noticed that the segments of the middle pinnules are rather long and

slender. There is a thin keel on the inner side but the outermost 4 or 5 segments

are quite cylindrical and without a keel. The outer side of the segments is smooth,

and there is a circlet of spines about the distal end.

Gislen found that specimens from western Greenland seem to have rather spiny

distal segments approacliing in appearance those of Haihrometra sarsi.
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There is no ambulacral groove on the 3 or 4 terminal pinnule segments.

Young individuals of tliis species have the borders of the elements of the IBr

series and of the lower brachials prominently spinous.

[Notes by A.M.C] A large specimen of proiixa found with a specimen of Helio-

metra glacialis taken by the Diana off Spitzbergen, has quite marked interradial spaces

between the proximal cirrus sockets on the centrodorsal (fig. 33,6). The basal diameter

of this is 3.9 mm. and the vertical height 3.5 mm. There are only three columns

of cirrus sockets in each radial area, which are quite regular as they are not overcrowded

apically.

Some measurements of specimens of Poliometra proiixa in the British Museum
were made for me by Mr. M. J. Mann, now of the Fisheries Service, Uganda. The larg-

est has the width at the first syzygy 2.6 mm. and the length from the proximal edge

of the IBri to the second syzygy 12.0 mm. Unfortunately the corresponding arm

length could not be assessed, all being broken, but there were over LXX cirrus sockets

and Pj was as much as 6.5 mm. long.

Abnormal specimens.—One of the individuals from Triton station 4 has only

9 arms; on one of the postradial series the first and second brachials of the two arms

are very close together and arc followed by a common syzygial pair.

In a specimen from /n 30// station 116 the right anterior and right posterior radials

are very closely united laterally; the right anterior radial bears the usual IBr series;

the right posterior radial bears an ossicle about four times as broad as long with a

muscular articulation of the "straight" type both proximally and distally, which

is fused laterally with the IBr, of the right anterior; this is probably to be interpreted

as an additional radial, for beyond it is the usual IBr series. The ossicles of the two

rays are fused laterally as far as the first brachial on the right derivative from the

right posterior ray, which is fused with the second brachial of the left derivative from

the right anterior ray.

One of the 12 individuals in a jar in the Bergen Museum containing specimens

from Vfiringen stations 286, 337, 359, and 362 is 6-rayed, the additional ray being

inserted between the left anterior and the left posterior as \newed vcntrally.

Mortensen (1910) has recorded a specimen from East Greenland with a forked

pinnule, the ramification occurring after the second joint.

Parasites and commensals.—In 1911 Mortensen described an endoproct, Loxo-

somella antedonis, found attaclied to the cirri of some specimens of P. proiixa taken

by the Danmark expedition to northeast Greenland.

Localities.—Grinnell Land [Sladen, 1878].

Alert] Discovery Bay, Robeson Channel, Grinnell Land Gat. 81° 41' N.) ; 46 meters;

hard bottom [P. H. Carpenter, 1877; Sladen, 1881; A. H. Clark, 1913; Th. Mortensen,

1913] (5, B.M.). Type locality.

Falcon; Inglefield Gulf and Mm-chison Sound, western Greenland Gat. 77°30' N.)

[Ohhn, 1895].

Sofia station 542; Melville Bay, northwestern Greenland Gat. 75°26' N., long.

67°27' W.); 475 meters; hard clay with stones; July 29, 1883 [Gisl^n, 1923].

Ingegerd&Tid 6ladan stution 17; BafRns Bay, west of Ai-pik, Greenland Gat. 72°32'

N., long. 5S°05' W.); 212 meters; stones; J. Lindahl, July 18, 1871 [Gislfe, 1923].

Esfjuimaux; off Cape Raper, western side of Davis Strait (about lat. 70° N.);

110 meters; sand and small stones; September 9, 1892 [Rodger, 1893].
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Tjalie station 199; southwest of Disco Bay, western Greenland (lat. 68°2S' X.,

long. o4<'47' W.); 337 meters; August 18, 1908 [Mortensen, 1913] (2, CM.).
IiKjegerd and Glculan station 24; southwest of Disko Island (lat. 6S°0S' N.,

long. 5S°47' W.); 309 metei-s; stones and mud; J. Lindahl, July 24, 1871 [Gislen, 1923].

Tjalfe station 431; southwest of Godthaab (lat. 63°24' N., long. 53°10' W.); 862
meters; June 9, 1909 [Mortensen, 1913] (4, CM.).

Morrissey station XXI; off southeastern Greenland (lat. 61° N., long. 42°30' W.);
146 meters; mud and pebbles; August 24, 1939 [A.H. Clark, 1940] (3, E.5736, U.S.X.M.).

Morrissey station 40; cast Greenland, east of Scoresby Sound (lat. 70°21' N.,

long. 16°30' W.); 201 meters [A. H. Clark, 1930] (U.S.N.M.).

Morrissey station 41; off WoUaston Foreland (lat. 74°04' N., long. 17°oS' W.)
[A. H. Clark, 1936] (U.S.N.M.).

Kangerdlugsuak, S. E. Greenland; Scoresby Sound Committee's Second East
Greenland E.xpedition, August 20, 1932; 175 and 450 meters [Heding, 1935].

Mikisfjord, S. E. Greenland; 175 metei-s; August 25, 1932 [Heding, 1935].

Belgica station 45; off He de France, northeastern Greenland Qat. 77°31' X.,

long. 1S°34' W.); 200-275 meters; temperature (at 210 meters) —0.29° C; salinity

34.93°/oo; August 3, 1905 [Grieg, 1907; Mortensen, 1913].

Danmark station 99; off Germania Land Qat. 77°00' X., long. 18.5° W.); 304

meters; July 22, 1908 [Mortensen, 1910] (58, and pentacrinoids, U.S.N.M., 36285; CM.).
Danmark station 104; off King William Land Gat. 76°06' X., long. 13°26' W.);

200-250 meters; July 28, 1908 [Mortensen, 1910, 1913] (6, CM.).
Belgica station 32; off King William Land (lat.75°58'05" X., long. 14°08' W.); 300

meters; temperature -|-0.40° C; salinity 34.82°/oo; brown and gray clay; July 24,

1905 [Grieg, 1907; Mortensen, 1913].

Frithiof sUition 21 ; off Franz Josef's fjord, between Bontekoe Island and Mackenzie
Bay; 250 meters; mud; August S, 1900 [Gislen, 1923].

Antarctic; southeast of Sabine Island (near 75° X.); 210 meters; 1900 [Mortensen.

1903, 1913] (2, CM.).
Swedish Greenland Expedition station 42; Iving Oscar's fjord (lat. 72°56' X.,

long. 24°33' W.); 125 meters; ooze and some gravel; August 24, 1899 [Gislen, 1923].

Hekla; off Traill Island (lat. 72°27' X., long. 19°56' W.); 220 meters; E. Bay,
July 27, 1891 [Mortensen, 1913] (1, CM.).

Frithiof stSLtion 16; east of eastern Greenland (lat. 72°25' X., long. 17°56' W.);

300 meters; stone and sand; 1900 [Gislen, 1923].

Antarctic; Forsblad Fjord flat. 72° X.); 91 meters; 1900 (1, CM.). Same, 91-164

meters [Mortensen, 1903, 1913] (1, CM.).
Antarctic; Cape Hope; 220 meters; 1900 [Mortensen, 1903, 1913] (3, CM.).
Antarctic; Cape Brewster (about lat. 70° X.); about 457 meters; August 29, 1900

[Mortensen, 1903, 1913] (2+ , CM.). Same, August 22, 1900 (6, CM.).

Hekla; off Scoresby Sound (lat. 70°21' X., long. 8°25' W.); 292 meters; E. Bay,
1891 [Mortensen, 1913].

/nifo// station 116; soutli of Jan Mayen (lat. 70°05' X., long. 8°26' W.); 679 meters;

temperature —0.4° C; October 1, 1896 (202, CM.).

Hekla; south of Jan Mayen (lat. 70°2r X., long. S°25' W.); 291 mctei-s; June 26,

1891 (1, CM.).
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Vfiringen stations 224-226; off Jan Mayen (\&t. 70°51' N., long. S°20' W.); 174

meters; temperature —0.6° C. (3, Berg. M.).

Michael. Sars station 25, 1900; Jan Mayen; 100 meters; temperature —0.40° C;

August 8, 1900 [Grieg, 1904].

East of Jan Mayen (lat. 72°05' N., long. 0°36' W.); 175 meters; July 24, 1891.

Swedish Greenland Expedition station 17; off Jan Maj^en (lat. 71°12' N., long.

8°28' W.); 1275 meters; gray mud; June 24, 1899 [Gislen, 192.3].

Pourquoi-Pas? station 79; off Jan Mayen (lat. 70°58'30" N., long. 8°07' W.);

160 meters [Vaney, 1914].

Jan Meyen; 180-400 meters [Fischer, 1886].

Northwest of Iceland (lat. 66°16' N., long. 25°20' W.) [Einarsson, 1948].

North Iceland (lat. 66°00' N., long 11°41' W.); 280 meters [Einarsson, 1948].

East Iceland (lat. 63°33' N., long. 11°25' W.); 317 meters [Einarsson, 1948].

IngolJ sUiiion 96; west of Iceland (lat. 65°24' N., long. 29°00' W.); 1344 meters;

temperature +1.2° C. (2, CM.).
Off northwestern Iceland (lat. 65°39' N., long. 28°25' W.); 1101 meters; Ryder;

September 12, 1888.

IngoIJ station 15; off northwestern Iceland (lat. 66°18' N., long. 25°59' W.);

603 meters; temperature —0.75° C. (1, CM.).

IngolJ station 126; north of eastern Iceland (lat. 67°19' N., long. 15°52' W.);

536 meters; temperature — 0.5° C (4, CM.).

Ingolf station 124; north of eastern Iceland (lat. 67°40' N., long. 15°40' W.);

905 meters; temperature —0.6° C (46, CM.).
Thor station 52; off northeastern Iceland (lat. 66°00' N., long. 11°41' W.); 280

meters; May 21, 1903 [Schmidt, 1904] (23, CM.).
Thor station 51; off northeastern Iceland (lat. 66°02' N., long. 11°05' W.); May

25, 1903 (14, CM.).
Michael Sars station 95, 1902; east of Iceland (lat. 64°56' N., long. 11°48' W.);

210 meters; temperature +1.03° C; fine brown sand with clay; August 25, 1902

[Grieg, 1904].

/n^o// station 59; east of Iceland (lat. 65°00' N., long. 11°16' W.); 567 meters;

temperature — 0.1°C (2, and a pentacrinoid, CM.).
Michael Sars station 96, 1902; east of Iceland (lat. 64°58' N., long. 11°12' W.);

1005 meters; temperature —0.32° C; mud; August 25, 1902 [Grieg, 1904].

Princesse-Alice station 1040, 1898; east of Iceland (lat. 65°21' N., long. 10°42'I5" W.)

;

650 meters; mud; September 7, 1898 [Prince of Monaco, 1899; Koehler, 1901, 1909].

//130// station 119; northeast of Iceland (lat. 67°53' N., long. 10°19' W.); 1846

meters; tempcratm-e —1.0° C (pentacrinoid, CM.).

IngolJ station 3; between Iceland and the Faroe Islands (lat. 63°35' N., long.

10°24' W.); 497 meters; temperature +0.5° C (6, CM.).

Michael Sars station 10, 1900; east of Iceland (lat. 64°53' N., long. 10°00' W.);

630 meters; temperature -0.69° C; July 28, 1900 [Grieg, 1904] (about 70, Berg. M.).

Thor station 51 ; between Iceland and the Faroes (lat. 62°02' N., long. 11°05' W.);

876-1009 meters; temperature +0.58° C; soft clay; May 25, 1903 [Schmidt, 1904].

Between Iceland and the Faroes (lat. 63°15' N., long. 9°35' W.); 494 meters;

Wandel; September 19, 1891 (1, CM.).
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Between Iceland and the Faroes (lat. 63°15' N., long. 9°33' W.); 505 meters;

Wandel; September 19, 1891 (1, CM.).
T/ior station 64; east of Iceland (lat. 64°26' N., long. 8°37' W.); 1430 meters

(1, CM.).
//i(7o// station 105; east of Iceland (lat. 65°34' N., long. 7°31' W.); 1393 meters;

temperature -0.8° C. (5, CM.).
/ri (70// station 143; north of the Faroes (lat. 62°58' N., long. 7°09' W.) ; 710 meters;

temperatm-e — 0.4° C (13, CM.).
Triton station 4; southwest of the Faroe Islands (lat. 60°22'40" and 60°31'15" N.,

long. 8°21' and 8°14' W.) ; 598-786 meters; temperature —1.11° to —0.28° C; stones;

mud [P. H. Carpenter, 1884; Bell, 1893; A. H. Clark, 1913] (1, B.M.).

Michael Sars station 75, 1902; south of the Faroe Islands (lat. 60°0r N., long.

6°35' W.); 1220 meters; temperature —0.41° C; fine brownish black sand; August 11,

1902 [Grieg, 1904].

Porcupine station 54, 1869; north of the Hebrides (lat. 59°56' N., long. 6°27' W.);

663 meters; temperature -0.33° C. [P. H. Carpenter, 1884, 1888; Bell, 1893] (1, B.M.).

Porcujnne station 55, 1869; south of the Faroe Islands (lat. 60°04' N., long.

6°19' W.); 1105 meters; temperature —1.22° C [P. H. Carpenter, 1884, 1888].

Porcupine, 1869; cold area, Faroe Channel [P. H. Carpenter, 1884; von Graff,

1S84; Bell, 1893; Chun, 1900; A. H. Clark, 1913] (1, B.M.).

Michael Sars station 74, 1902; southeast of the Faroe Islands (lat. 60°19' N.,

long. 5°22' W.); 1130 meters; temperature —0.03° C; brown sand and small stones;

August 10, 1902 [Grieg, 1904].

Michael Sars station 102, 1910; southeast of the Faroe Islands (lat. 60°57' N.,

long. 4°38' W.); 1098 meters; temperature +0.9° C; dark sand and clay; August

9-10, 1910 [Grieg, 1921].

Silver Belle station 9; west of the Shetland Islands (lat. 60°18' N., long. 4°43' W.)

;

748 meters [A. H. Clark, 1912] (1, B.M.).

Michael Sars station 67, 1902; northeast of the Faroes Gat. 62°35' N., long.

4°04' W.); 620-640 meters; temperature -0.03° C; clay; July 28, 1902 [Grieg, 1904]

(1, Berg. M.).

Michael Sars station 55, 1902; northeast of the Faroes (lat. 62°40' N., long.

r56' E.); 658 meters; temperature —0.21° C; mud; July 19, 1902 [Grieg, 1904]

(8, Berg. M.).

Michael Sars station 9, 1900; northeast of the Faroe Islands (lat. 63°55' N.,

long. 6°22' W.); 1960 meters; temperature —1.0° C; Julv 26, 1900 [Grieg, 1904]

(9, Berg. M.).

Swedish Greenland E.xpedition station 2; northwest of Bergen, Norway (lat. 62° 15'

N., long. 0°37' E.); 670 meters; mud and gravel; 1899 [Gislen, 1923].

Michael Sars stations 38 and 38a, 1902; west of Kristiansund, Norway (lat. 62°30'

N., long. 1°56' E.); 503 meters; temperature —0.07° C; coarse brown sand; June 29,

1902 [Grieg, 1904].

V^ringen station 18; northeast of the Shetlands (lat. 62°44' N., long. 1°48' E.);

753 meters; temperature —1.0° C; clay; June 21, 1876 [Danielssen, 1892] (about 10,

Berg. M.).

Vfiringen station 31; north of the Shetlands (lat. 63°10' N., long. 5°00' E.); 763

meters; temperature —1.0° C; sandy clay [Danielssen, 1892] (1, Berg. M.).
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Finmark [A. H. Clark, 1913] (1, B.M.).

Spitzbergcn [A. H. Clark, 1912].

Diana; Spitzbergen; A. E. Eaton (1, B.M.).

Blaafjeld station 39; off Spitzbergen (lat. 78°56'59" N., long. 10''20' E.); 40-237

meters; July 28-29, 1923 [Grieg, 1925].

Blaafjeld station 49; off Spitzbergen (lat. 76°35' N., long. 13°43' E.); 212-237

meters; August 6-7, 1923 [Grieg, 1925].

Blaafjeld station 50; off Spitzbergen (lat. 76°56' N., long. 12°50' E.) ; 242-301

meters; August 7, 1923 [Grieg, 1925],

Blaafjeld station 52; off Spitzbergen (lat. 77°4r N., long. 11°20' E.); 233-264

meters; August 8, 1923 [Grieg, 1925].

Toiik station 35; near Bear Island (lat. 73°47' N., long. 18°20' E.) ; 210-243

meters [Grieg, 1925].

Tovik station 79; off Spitzbergen Oat. 76°34' N., long. 28°40' E. to 76°37' X.,

28°16' E.); 155-170 meters [Grieg, 1925].

Antarctic station 37; north of the Sju Islands, north of Northeast Land, Spitz-

bergen (lat. 81°14' N., long. 22°5G' E.) ; 150 meters; temperature +2.0° C; gray mud;
August 20, 1898 [Gislen, 1923].

Yermak (Jermak) station 27 (55); north of Northeast Land (lat. S0°57' N., long.

20°51' E.) ; 195 meters; temperatm-e +0.7° C; mud; August 17, new style (5, old style),

1899 [Miehailovskij, 1902].

Polhem and Gladan station 246; off Verlegen Hook, the northernmost point of

Spitzbergen; 183 meters; July 3, 1873 [Gislen, 1923].

Polhem and Gladan station 257; north of Spitzbergen (lat. 80°11' N., long. 16°10'

E.); 210 meters; mud; July 7, 1872 [Gislen, 1923].

Polhem and Gladan station 287; north of Spitzbergen (lat. 79°50' N., long. ]5°45'

E.); 183 meters; stones; July 16, 1872 [Gislen, 1923].

Antarctic station 38; entrance to Liefde Bay, north Spitzbergen (lat. 79°47' N.,

long. 14°28' E.); 140 meters; stony bottom with red algae; August 25, 1898

[Gislen, 1923].

Princesse-Alice station 1012, 1898; near the ice pack north of Spitzbergen (lat.

80°01' N., long. 10°51'15" E.) ; 430 meters; August 18, 1898 [Koehler, 1901, 1909].

Swedish Expedition to Spitzbergen, 1861; off northwestern Spitzbergen, about 20

miles from land (lat. 79°08' N., long. 9°00' E.); 183 meters; stony; September 14,

1861 [Gislen, 1923].

Vdringen station 363; oft" the northwestern coast of Spitzbergen (lat. S0°03' N.,

long. 8°28' E.); 475 meters; temperature +1.1° C; clay; [Danielssen, 1892] (3,

Berg. M.).

V^ringen station 362; west of Spitzbergen (lat. 79°59' N., long. 5°40' E.);S39
meters; temperature —1.0° C; blue clay [Danielssen, 1892] (many. Berg. M.).

V^ringen station 366; off northwestern Spitzbergen (lat. 79°35' X., long. 11°17'

E.); 112 meters; temperature —2.1° C. or —0.2° C; dark gray clay [Danielssen,

1892; Miehailovskij, 1903].

V0ringen station 373; Ice Fjord, Spitzbergen (lat. 78°10' N., long. 14°21' E.) ; 219
meters; dark clay [A. II. Clark, 1913] (2, Berg. M.; 2, B.M.).

Polhem and Gladan station 287; Green Harbor; 183 meters; stones and mud; July

16, 1873 [Gislen, 1923].
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V^nngen station 360; off the Ice Fjord; August 1877 (4, Berg. ^^.).

V^ringen station 359; west of the Ice Fjord (lat. 78°02' N., long. 9°25' E.) ; 761

meters; temperature +0.8° C. ; brown and gray clay [Danielssen, 1892] (se%'eral,

Berg. M.).

V^ringen station 343; west of South Cape, Spitzbergen (lat. 76°34' N., long. 12°51'

E.); 1358 meters; temperature —1.2° C; clay [Danielssen, 1892] (many, U.S.N.M.,

36212; Berg. M.;C.M.).
V^ringen station 337; off southwestern Spitzbergen (lat. 76°23' N., long. 16°43'

E.); 37 meters; rock [Danielssen, 1892] (several. Berg. M.).

V^ringen station 312; west of Bear Island (lat. 74°54' N., long. 14°53' E.); 1203

meters; temperature —1.2° C; gray clay; July 22, 1877 [Danielssen, 1892] (about 15,

Berg. M.).

Vpringen station 286; southwest of Bear Island (lat. 72°57' N., long. 14°32' E.);

817 meters; temperature —0.8° C; gi-ay clay [Danielssen, 1892] (several. Berg. M.).

Kiikenthal's stations 126-139; Deevie Bay, Edge Land, near Berentine Island;

24-27 meters; stones, with Laminariae; August 22-24, 1886 [Pfeffer, 1894; A. 11. Clark,

1912] (fragment, H.M.).

Princesse-Alice station 970, 1898; near Hope Island (lat. 76°30' N., long. 25°27'15"

E.); 48 meters; gravel and shells; July 31, 1898 [Koehler, 1901, 1909].

Kulventhal's station 18; 2 miles north of Ryk Ys Island; 100 meters; fine mud with

small stones and mussel shells; June 22, 1886 [Pfeffer, 1894; Michailovskij, 1903].

Kukenthal's stations 23, 24 ; 3 miles east of West ThjTnen Strait ; stones and mud ; 73

meters; June 26, 1886 [Pfeffer, 1894; Michailovskij, 1902; A. H. Clark, 1912] (2, H.M.).

Kiikenthal's station 32; near Bastians Island; 55 meters; stones with blue-gray

mud; a few small Florideae; June 30, 1886 [Pfeffer, 1894; Michailovskij, 1902; A. H.

Clark, 1912] (1, H.M.).

Eastern Spitzbergen (2, H.M.).

Helgoland station 36; eastern side of Northeast Land, about 4 miles (nautical) from

the glacier (lat. 79°35' N., long. 28°00' E.) ; 66 meters; a httlc blue mud, small and large

stones, up to the size of a man's head, rounded or sharply angled ; August 6, 1898 [Doder-

lein, 1905] (numerous specimens from the several Helgoland stations have been ex-

amined: U.S.N.M. 35883; Berl. M., 4386, 4387, 4389, 4390, 4391).

Helgoland station 37; Great Island, off northeastern Spitzbergen, about 6 miles

(nautical) northeast (lat. 80°15' N., long. 30°00' E.) ; 95 meters; a little j-ellow mud, and

many stones up to the size of a fist; August 8, 1898 [Doderlein, 1905].

Helgoland station 39; off northern Spitzbergen (lat. 81°00' N., long. 21°2l' E.)

;

140 meters; yellow mud with heavy stones larger than a man's head; August 10, 1898

[Doderlein, 1905].

Franz Josef archipelago; Aberdare Channel, between McClintock and Hall Islands,

east of Alger Island; Baldwin-Ziegler E.xpcdition; June 1901 (1, U.S.N.M., 36036).

Yermak station 82(8): east of Wilczek Land, or south of Graham Bell Land (lat.

80°26' N., long. 64°14' E.) ; 204 meters; mud; August 16 (3), 1901 [Michailovskij,

1905; Gorbunow, 1933] (1, M.C.Z., 398).

Tegetthoff; south of Wilczek Land (lat. 79°0.4' N., long. 62°29.7' E.) ; 183 meters;

mud; June 3, 1873 (von Mareuzeller, 1878; d'Urban, 1880; Stu.xberg, 1887).
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Yermak station 77(4); between Franz Josef Land and northwestern Nova Zembla

(lat. 78°2r N., long. Gl°15' E.); 311 meters; temperature —0.1° C; mud; August 14

(1), 1901 [Michailovskij, 1905].

Yermak station 70(10); between Franz Josef Land and Nova Zembla (lat. 77°53'

N., long. Gl°29' E.); 356 meters; temperature —1.2° C; mud; August 14 (1), 1901

[Michailovskij, 1905].

Yermak station 86(1); northwest of northern Nova Zembla (lat. 77°3r N., long.

64°34'E.); 280 meters; temperature —1.1° C; mud; August 17 (4), 1901 [Michailovskij,

1905; Gorbvmow, 1933].

Dijmphna; Kara Sea (1, CM.).
Station 16b; Barents Sea (lat. 77°36' N., long. 63°18' E.); 300 meters; mud with

stones and concretions; August 21, 1921 [Schorygin, 1925].

Station 98; Barents Sea (lat. 70°47' N., long. 48°35' E.); 325 meters; cinnamon

colored mud wnth stones and concretions; August 31, 1923 [Schorygin, 1925].

Vega; Beluscha Bay, Matotschkin Scharr, Nova Zembla; 110-128 meters; muddy

bottom; August 2, 1876 [Gislen, 1923].

Ymer station 181 ; Kara Sea (lat. 75°23' N., long. 65°15' E.) ; 73-91 meters; muddy

bottom; August 24, 1875 [Gislen, 1923].

Vega station 38; Kara Sea (lat. 73°38' N., long. 63°45' E.); 146 meters; shell bot-

tom; September 5-6, 1876 [Gislen, 1923].

Varna station 18; off the mouth of Kara Bay (lat. 7r04' N., long. 64°05' E.) ; 105

meters; temperature —1.2° C; density 1.024; February 14, 1883 [P. H. Carpenter,

1887].

Varna station 50; off the mouth of Kara Bay (lat. 71°38' N., long. 64°52' E.); 91

meters; temperature —1.5° C; density 1.026; gray mud mixed with brown; April 29,

1883 [P. H. Carpenter, 1887].

Vega stations 39 and 40; off the Taimyr peninsula (lat. 76°52' N., long. 116°00'

E., and lat. 76°40' N., long. 115°30' E.); 66 and 64 meters; muddy bottom; 1878

[Gislen, 1923].

Zarnitza station 11; Witnej Bay (lat. 76°12'30" N., long. 68°02' E.); 20 meters;

bottom temperature —0.12° C; clay; August 24, 1925 [Gorbunow, 1933].

Zarnitza station 12; Blagopolutschja Bay (lat. 75°30' N., long. 63°45' E.); 115

meters; bottom temperature —1.53° C.
;
gray mud; August 27, 1925 [Gorbunow, 1933].

Malygin station 16b; (lat. 77°36' N., long. 63°18' E.); 300 meters; bottom temper-

ature — 0.71° C; mud, stones, and concretions; August 21, 1921 [Gorbunow, 1933].

Sedow station 48; northern Kara Sea (lat. 79°[?'] N., long. 78°30' E.) ; 95 meters;

bottom temperature —1.60° C. ; loose brown mud; August 18, 1930 [Gorbunow, 1933].

Sedow station 49; northern Kara Sea (lat. 78°55' N., long. 79°15' E.) ; 148 meters;

bottom temperature — 1.66° C; loose brown mud and stones; August 19, 1930 [Gorbu-

now, 1933].

Sedow station 50; northern Kara Sea (lat. 79°25' N., long. 89°00' E.); 138 meters;

bottom temperature —1.38° C; loose brown mud; August 30, 1930 [Gorbunow, 1933].

Sedow station 57; northern Kara Sea Gat. 79°55' N., long. 88°58' E.) ; 185 meters;

bottom temperature —1.24° C. ; loose bro\vn mud and gray clay; August 31, 1930

[Gorbunow, 1933].

Sedow station 58; northern Kara Sea (lat. 80°26' N., long. 85°57' E.) ; 170 meters;
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bottom temperature —1.36° C. ; loose brown mud, gray clay, and stones; August 31,

1930 [Gorbunow, 1933].

Sedow station 59; northern Kara Sea (lat. 80°47' N., long. 89°50' E.); 52 meters;

bottom temperature —1.48° C.
;
presumably stones and lithothamnion; August 31,

1930 [Gorbunow, 1933].

Sedoiv station CO; nortlicrn Kara Sea (lat. 79°00' N., long. 87°04' E.); 180 metere;

loose broA\'n mud; September 1, 1930 [Gorbunow, 1933].

Sedow station 61; northern Kara Sea (lat. 78°31' N., long. 86°20' E.); 119 meters;

bottom temperature —1.82° C. ; very sandy brown mud and stones; September 2, 1930

[Gor])unow, 1933].

Sedow station 62; northern Kara Sea (lat. 78°02' N., long. 86°30' E.); 108 meters;

very sandy brown mud and stones; September 2, 1930 [Gorbunow, 1933].

Sedow station 68; northern Kara Sea (lat. 76°36' N., long. 74°48' E.); 157 meters;

loose bro^\Ti mud, stones, and mussels; September 4, 1930 [Gorbunow, 1933].

Lomonossow station 71; northern Kara Sea (lat. 77°32' N., long. 70°05' E.); 320

meters; bottom temperatiu-e —1.97° C; stones; September 2, 1931 [Gorbunow, 1933].

Lomonossow station 72; northern Kara Sea (lat. 77°48' N., long. 70°10' E.); 290

meters;bottom temperature —0.95° C.;graymud;September 2, 1931 [Gorbunow, 1933].

Lomonossow station 77; northern Kara Sea (lat. 78°08' N., long. 73°47' E.); 446

meters; bottom temperature —0.98° C; brown mud; September 6, 1931 [Gorbunow,

1933].

Lomonossow station 79; northern Kara Sea (lat. 77°39' N., long. 74°00' E.); 300

meters; bottom temperature —0.97° C; brown mud; September 7, 1931 [Gorbunow,

1933].

Arctic Ocean (fragments, U.S.N.M., 36190).

North Atlantic Ocean [A. H. Clark, 1912] (2, Berl. M., 3082j.

Erroneous locality.—Dr. T. Gislen gives the following record for tliis species:

"South of the Faro-Iceland ridge : A. H. Clark, 1923, 1317 M., +2.4° C. ;" but there is no
such record in the In(jolj report, the memoir to which reference is made. In his st,ti-

onymy he includes a citation to the Ingolf report, giving page 6 as the page upon which
this species is considered, whereas the account of the species is found on p. 8.

These chscrepancies arose through the fact that Dr. Th. Mortensen sent to Dr.

Gislen the uncorrected proofs of the Ingolf report in which /nr/oZ/ station 46, west of the

Faroe Islands (lat. 61°32' N., long. 11°36' W.), 1317 meters, temperature +2.4° C,
was inadvertently included in the list of localities from wliich this species had been

obtained. This station was struck out in the proof, and before the final printing the

pagination was changed so that Poliometra prolixa appears on page 8 instead of on page

6 as given bj- Gislen.

Geographical range.—Arctic regions; westward to Grinnell Land, southward lo the

vicinity of Godthaab, west Greenland (lat. 63°24' N.), Kangerdlugsuak, east Greenland

(lat. G8° N.), the vicinity of Jan Mayen, the cold deeps west, north, and east of Iceland,

the Faroe Channel, and Finmark, and eastward to the Kara Sea and just cast of Wilczek

Land.

Bathymetrical range.—From 20 to 1960 meters.

Thermal range.—From — 1 .97° C. to +2.00° C. (a record for —2.10° C. is doubtful)

(Schorj'gin, 1928, gives the range as up to +3° C); less than a quarter of the records

arc above 0° C.
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SaUiiiiy.—Mr. G. Gorbimow found tlie salinity range in the Nortli Kara Sea to be

from 34.47 to 34.99 per thousand. A record of 37.01 per thousand at Lomonossow

station 71 is apparently an error. He said that the salinity of the different layers in the

vicinity of Franz Josepli Land seemed to play absolutely no part in the distribution

of the'echinoderms, though the fresher water that may be found in the liigher layers

may be of significance for this species, also Korethraskr hispidus and Ophiopus arcticus.

Occurrence.—Like the other Arctic comatulid Heliometra glacicdis, this species

frequently occurs in dense masses, completely carpeting the sea bottom. It was extraor-

dinarily abundant at Danmark station 99 off eastern Greenland, at IngolJ station

116 south of Jan Mayen, at Thor station 52, IiigolJ station 124, and Michael Sars

station 10 (1900) all northeast and east of Iceland, at Michael Sars station 55 (1902)

northeast of the Faroes, at V^ringen station 312 west of Bear Island, at V^ringen stations

343 and 362 west of Spitzbergen, and at Sedow station 57 in the north Kara Sea. It

was also found abundantly about eastern Spitzbergen by the Helgoland. These locali-

ties range in depth from 185 to 1358 meters, and in temperature from —1.24° to

— 0.40° C It was common and possibly abundant at Thor station 51 off northeastern

Iceland, Ingolf sUiiion 143 north of the Faroe Islands, V^ringen station 18 northeast

of the Shetlands, V^ringen station 286 southwest of Bear Island, V^ringen stations

359 and 337 off western Spitzbergen, and Yermak (Jermak) station 76(10) north of

Nova Zembla. The depth at these stations varied between 37 and 817 meters,

and the temperature ranged from —1.20° to +0.80° C. Apparently, therefore, this

species thrives best in tlie deeper and colder portions of its habitat. The average

temperature of the habitat is considerably lower in the eastern than in the western

portion of tlie range.

Although occurring in relatively shallow water, this species is essentially an inhabi-

tant of the open sea and does not enter gulfs or fjords. The only partially enclosed

waters from which it is known are the Aberdare Channel in the Franz Joseph archi-

pelago. Discovery Bay in Grinnell Land, Inglefield Gulf and Murchison Sound in

northwestern Greenland (there is some doubt regarding this record), and the Ice

Fjord, Spitzbergen, where it was dredged by the V^tingen, though Prof, von Hofsten

in his detailed survey of that region failed to find it. Gorbunow says that this species

is very widely, though patchily, distributed in the northern half of the Kara vSea,

occurring in great quantities on all suitable bottoms. As his investigations in 1931

showed, it ranges on the border of the Kara Sea along the Nova Zembla channel as

far south as lat. 71° N.

Poliometra prolixa is preeminently an inhabitant of soft bottoms, on which it is

supported by its long cirri. These are relatively inflexible, very brittle, and poorly

adapted to clinging to stones or arborescent organisms. Half the bottom records

are mud or clay, and most of the rest are mud or clay mixed with sand, gravel, or

stones. There are a few records of hard bottom, but it is not certain that the animals

lived on the spot from which the bottom sample came.

The largest specimens, with arms more than 100 mm. in length or with more than

45 cirrus segments, are from Discovery Bay, Danmark station 104, Jan Maj'cn, Thor

station 51, /nj/o/y stations 124, 59 and 143, and the Faroe Channel.

These stations are in Grinnell Land, and off northeastern Greenland, Jan Mayen,

northeastern Iceland, and the Faroes, in 46 to 905 meters, with bottom temperatures

between —0.1° C. and —0.6° C.
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Though this species is so excessively brittle that data gathered from museum
specimens must be used with great care, it is probably true that it reaches a larger size

in the western and southern portions of its range than in the northeastern, since it is

also more abundant in the same area.

[Note by A.M.C] Blacker (1957) has commented on the fact that the Ernest Holt

failed to take this species in the Bear Island-Spitzbergcn area during her many cruises

since 1949. He concluded from this that there has been a limitation of the range of

this species among others due to the increase in temperature in this area.

Occurrence of the pentacrinoi/h.—The pentacrinoid young of this species have been

found at the following localities: Danmark station 99, off northeastern Greenland, 304

meters; Kangerdlugsuak, southeastern Greenland, 175 meters; Jan Mayen, 180 to

400 meters; east of Jan Mayen (lat. 72°05' N., long. 0°36' W.), 175 meters; Ingolf

station 119, northeast of Iceland, 1846 meters; //ipo/f station 59, east of Iceland, 567

meters; and in the "cold area" of the Faroe Channel. A detailed description of the

pentacrinoids was given in part 2, p. 559. Heding (1935) has added some remarks

and a figm-e of a pentacrinoid from Kangerdlugsuak. The specimens from that locality

were not fixed to crinoids but to polyzoa. They were conspicuous for their size, the

smallest one measuring 48 mm., while the largest is a third again as large. The stem

of the smallest consists of 57 to 58 columnals, those nearest to the calyx being discoidal.

Several of the columnals towards the calyx are formed of a stem syzygy. The end of

the distal columnal extends to a rather large digitate mass, which expands over the

surface of the object of attachment. The calyx is well-developed with a few cirri,

which are broken. The arms are also broken but some pinnules were developed. A
columnar fragment found on a polyzoan shows that this species may develop processes

to assist in attachment from the columnals above the terminal ones.

Occurrence compared with that of Heliometra glacialis.—Whereas PoUometra prolixa

does not occur- about southern Greenland, farther west than Grinnell Land, or farther

east than Wilczek Land, Heliometra glacialis ranges southward to Massachusetts,

westward to Hudson Bay, and eastward to Wrangel Island, near Bering Strait, while

it is also found slightly farther to the southward about Iceland and on the Finmark

coast

.

There are no less than 101 records for Heliometra glacialis bej'ond the area from

which PoUometra prolixa is known, and the fact that within this area there are 228

records for Heliometra glacialis as against only 87 for PoUometra prolixa would seem to

show the more uniform distribution of the former over the sea floor even when allow-

ance is made for the lesser size, less striking color, and greater brittleness of the latter,

which render it much less attractive as an object for preservation.

The bathymetric range of PoUometra prolixa is 596 meters greater than that of

Heliometra glacialis, but on the other hand the thermal range is about 4° less.

The average depth of the habitat of PoUometra prolixa is 311 meters deeper than

that of Heliometra glacialis, and the average temperature 0.87° less.

The average depth of the occurrence in maximum abundance for PoUometra

prolixa is 473 meters deeper than for Heliometra glacialis, and the average temperature

is 0.51° less. Whereas PoUometra prolixa hsvs not been found in great quantities at a

lesser depth than 280 metei-s, Heliometra glacialis occurs very abundantly in 46 meters.

History.—This species was first taken by the Austrian steamer Tegetthof south

of Wilczek Land iu 1873. Two years later it was dredged by the Discorery in Dis-
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coverv Baj-, Grinncll Land. On examining the specimens brought back for Mr. W.

Percy Sladen by the Discovery, Dr. P. H. Carpenter believed that he had before him

the Comatula woodwardii which had been described by Barrett in 1857 from the Sound

of Skye and in the following year renamed Comatula celtica on account of the pre-

occupation of the specific name woodwardii. This species is therefore given as Antedon

celtica in the earlier references (Duncan and Sladen, 1877; Nares, 1878) to the Dis-

covery collections.

Prof, von Marenzeller in 1878 recorded the specimens taken by the TegetlhnJ

under the name of Antedon sarsii.

Before the publication of the final report on the Discovery collections, presented

as a memoir on the echinoderms of the Arctic seas west of Greenland, Carpenter had

learned the true relationships of Comatula celtica as a result of the rediscovery of J.

Miiller's Alecto phalangium by Marion and Ludwig independently in 1879, and Sladen

thus was able therein to describe the present species as new under the name of Antedon

prolixn (Duncan and Sladen, 1881).

In 1884 Carpenter again described the species, under the name of Antedon hystrix,

from two specimens which had been dredged in the cold area of the Faroe Channel

by the Porcupine in 18G9, and one from Triton station 4. At the same time he described

a pentacrinoid from the cold area which he considered as possibly of this species.

In 1885 Dr. Nansen described the myzostomes affecting this species which, on

Carpenter's authority, he called Antedon celticus. His material came from V^ringen

station 343, off southwestern Spitzbergeu.

In 1886 Fischer recorded this species from Jan Mayen where he had found 3 small

specimens among vast numbers of Heliometra glacialis. For it he used the name quad-

rata proposed by Carpenter in 1884 for a small variety of Heliometra glacialis which

had been dredged by the Triton in 1882. In the same year Carpenter discussed the

dimorphism of the cim. In 1887 Carpenter recorded it from the Varna collections

under the name of Antedon prolixa, and Prof, von Graff, on Carpenter's authority,

corrected Nansen's identification.

In the Challenger report (1888) Carpenter recognized both prolixa and hystrix

as valid species; but in 1891 he admitted the identity of the two, which was also an-

nounced by Hartlaub, acting on a suggestion by Carpenter, in the same jea.T.

In 1892 Danielssen recorded this species from a large number of new localities

in the Norwegian Sea and about Spitzbergen, where it had been dredged by the

V^ringen, and in 1893 Rodger recorded it from off Cape Raper, Baffin Laud, and Bell

summarized all the British records.

Pfefler in 1894 cited a number of new localities about Spitzbergen, where it had

been found by Iviikenthal, and in the year follownng Ohlin added other localities off

northwestern Greenland.

The Prince of Monaco in 1899 mentioned it from east of Iceland in 650 meters

under the name of Antedon phalangium, the identification having been made by Prof.

Koehler; and in 1901 Koehler himself recorded it under tlie same name from 4 Prin-

cesse-Alice stations.

In 1903 Dr. Th. Mortensen added a number of new localities in eastern Green-

land and described the ambulacral deposits in detail; Michailovskij discussed its occur-

rence about Spitzbergen; and Grieg recorded it from numerous stations of the Michael
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Sars expeditions of 1900 and 1902, and gave a very detailed discussion of its characters,

at the same time correcting Koelder's records.

Michailovskij in 1904 Usted it from 4 Yermak stations, and Doderh'in puldished

an excellent monographic account of the species in 1905, adding new localities resulting

from the work of the Helgoland. In 1907 Grieg recorded it from the Second Norwegian

Arctic Expedition in the Fram, 189S-1902, and from two stations of the Belgica cruise

of 1905, repeating these last records in 1909.

In 1910 Mortensen recorded it from two stations of the Danmark expedition and

described some pentacrinoids in great detail. In 1912 the present author recorded it

from the dredgings of Dr. Wolfenden's yacht Silver Belle, in 1917 Mortensen summarized

its occurrence about Greenland, in 1914 Vancy noted it in the collections of the Pour-

quoi-Pas?, in 1917 Stephensen discussed its range, and in 1921 Grieg recorded it from

one of the stations of the 1910 expedition of the Michael Sars.

In 1923 the author decided that this species was really nearer to the species

included in the Zenometrinae than to H. tenella, the tA-pe species oillathrometra, to which

genus it had previously been referred; he therefore removed it to that subfamily

under the new generic name of Poliometra. At the same time, he recorded it from

a number of new localities where it had been found bj' the Ingolf and gave a summary
of its range.

Two weeks after the appearance of this memoir Dr. T. Gislen published a notable

contribution to the study of prolixa, recording it from no less than 19 new localities

and discussing its characters and affinities in great detail. He accepted the new
genus Poliometra and the reference of the species to the Zenometrinae, though wdth the

reservation, on the characters of the oral pinnules and cirri, that it is closely related to

the species of Hathrometra. He also suggested the recognition within the species of two

varieties on the basis of differences in the spicules in the pinnules. One of these varieties,

from Greenland and the Faroe Islands, with rather slender and smooth spicules, he called

var. ijroenlandica (that is, typical prolixa); the other, with coarse and extremely spiny

spicules, from TaimjT and the Kara Sea, he called var. sibirica. He noted that speci-

mens from Spitzbergen resembled those from Greenland in having slender spicules

which are, however, somewhat spiny.

Dming the middle 1920's, Mortensen and Koehler gave accoimts of the characters

and range of this species in their various works on European echinodenns. Some
additional records were provided by Grieg (1925) in his report on the collections of

the Blaafjeld and Tovik from the Spitzbergen Bank.

In 1925 A. A. Schorygin recorded Hathrometra prolixa from two stations in the

Barents Sea, giving the depth and the character of the bottom. He noted that this

species is easily distinguished from Heliometra (jlacialis by the length of the pro.ximal

pinnules as well as by the general form.

In his memoir on the echinoderms of the Barents Sea published in 192S, Schorygin

said that Poliometra prolixa occurs only in the northern and central parts of that sea.

He gave the bathymetric range as from to 2000 meters, with the greatest repre-

sentation at 800 meters, the temperature range from —2.0° to -f 3.0° C, with the

largest representation at —1.0° C, and the bottom on which the species is found

ranging from mud through mud and stones to stones, with the largest number of records

on mud and stones.
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A single specimen of prolixa was recorded by Mortenscn in 19.32 among the col-

lections of the Godthaab expedition in the deep basin of BafEn Bay, west of Greenland.

In 1932 (i. P. Gorbunow published an account of the cchinoderm fauna of Franz

Joseph Land and the Queen Victoria Sea based on work done in 1927, 1929, and 1930

by the motor ship Zarnitza (Elding) and the icebreaker Georgi Sedow. He recorded

Peliometra (sic) prolixa from two stations. In a paper on the echinoderm fauna of the

inshore waters of the North Island of Nova Zemblya published in 1933 he recorded

it from two additional stations. In a paper on the echinoderms of the nortliern half

of the Kara Sea also published in 1933 he recorded it from 14 stations giving the locali-

ties, depth, character of bottom, temperature, and salinity, and also a general account

of its occurrence in this region.

In 1933 Mr. A. M. Djakonov included a general account of Peliometra (sic) prolixa,

with a figure of the proximal portion, in his memoir on the echinoderms of the Arctic

seas.

In 1935 Heding recorded the species from Kangerdlugsuak and Mikisfjord in

King Christian IX's Land in the southeast of Greenland, where it was collected by the

Scoresby Sound Committee's second East Greenland Expedition in 1932. A number

of pentacrinoids of conspicuously large size were also taken.

In a report on some echinoderms from Franz Josef Land, Victoria0ya, and Hopen

collected on the Norwegian Scientific Ex-pedition of 1930, published in 1935, James A.

Grieg noted that PoUometra prolixa had been recorded from Franz Josef Land by

Marenzellcr, Michailovskij, and Gorbunow.

In a report on a collection of echinoderms made by Capt. Robert A. Bartlett in

the seas about Baffin Land and Greenland which appeared in 1936 I recorded this

species from two localities off east Greenland. In a paper on additional collections by

Captain Bartlett published in 1940 I recorded it from one additional locality.

Finally, in 1948, Einarsson found P. prolixa at several stations around the coasts

of Iceland, particularly on the north and eastern sides. They were taken on hard

bottoms, stones and gravel predominantly, according to Einarsson, which is contrary

to the majority of records of habitat.

Genus EOMETRA A. H. Clark

Psathyrometra (part) A. H. Clark, Journ. Washington Acad. Sci., vol. 5, 1915, No. 3, p. 81; Die

Crinolden der Antarktis, 1915, pp. 104, 107, 116, 170, 171.

Eomelra A. 11. Clark, Proc. U.S. Nat. Mus., vol. 83, 1936, p. 248 (diagnosis; type species Psathyrometra

anlarclica A. 11. Clark, 1915.).

—

John, in Vaney and John, Sci. Res. Voy. Scotia, 1902-04, Cri-

noidea, 1939, pp. 668-670 {E. weddelli sp. nov.).—A. H. Clark, Mem. Soc. Cubana Hist. Nat.,

vol. 14, No. 2, 1940, p. 140.—Gisl^n, Rep. Swedish Deep Sea Exped., vol. 2, Zool., No. 4, 1951,

pp. 55, 56.

Diagnosis.—A genus of Zenometrinae in which the centrodorsal is small, conical

with somewhat swollen sides, about as high as broad at the base, or nearly so, and almost

completely covered with cirrus sockets, which are arranged in 10 closely crowded col-

umns of 2 or 3 each; the cirri are slender and only slightly curved distalh', gradually

tapering to a fine point, with all the segments except the basal much elongated and

without dorsal processes; the elements of the IBr series and lower brachials are smooth

and not in lateral contact; all the pinnules are present; Pi and P2 are similar, the latter

the longer; P3 and the pinnules following are much longer than P2.
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Type species.—Psathyrometra antarctica A. H. Clark, 1915.

Geographical range.—Known from the Antarctic in the vicinity of Gaussberg and
southeast of the South Orkney Islands in the Weddell Sea.

Bathymetrical range.—^Only known from 2725 and 3426 meters.

KEY TO THE SPECIES OF EOMETRA

a'. Cirri with 26-31 segments, the longest of which are at least five times as long as broad; Pi slender

and delicate, with 11-12 segments, of which the fourth and fifth are four times as long as hroad;

no interradial processes on the radial-s (near Gaussberg; 2725 meters) antarctica (p. 593)

a'. Cirri probably with about 18 segments of which the longest are four times as long as broad; Pj

tapering distally, the fourth and fifth of the 10 segments three times as long as broad; the radials

produced interradially alongside the IBri (Weddell Sea; 3426 meters) weddelli (p. 594)

EOMETRA ANTARCTICA (A.H.Clark)

[See vol. 1, pt. 2, fig. 765, p. 362]

Psathyrometra antarctica A. H. Clark, Journ. Washington Acad. Sci., vol. 5, 1915, No. 3, p. 81

(Antarctic; range; nomen nudum); Die Crinolden der Antarktis, 1915, p. 104 (collected by the

Gauss), p. 107 (in key), p. 116 (detailed description; Antarctic, 2725 meters; comparison with

related species), p. 170 (deep water Antarctic species to south of the Indian Ocean), p. 171 (sys-

tematic and geographical relationships), pi. 2, figs. 1, 2; Unstalked crinoids of the Siboga-Exped.,

1918, p. 225 (in key), p. 230 (references) ; Smithsonian Misc. Coll., vol. 72, 1921, No. 7, pi. 2, fig. 23.

Eometra antarctica A. H. Clark, Proc. U.S. Nat Mus., vol. 83, 1936, p. 248 (type species of new genus

Eometra).—John, in Vaney and John, Sci. Res. Voy. Scotia, 1902-04, Crinoidea, 1939, p. 669

(comparison with E. weddelli).— A. H. Clark, Mem. Soc. Cubana Hist. Nat., vol. 14, No. 2, 1940,

p. 140.—ToRTONESE, Bull. Inst. Oc&inogr. Monaco, No. 956, 1949, p. 4 (depth range).

Diagnostic features.—The centrodorsal has the height about equal to the basal

diameter, which is 2.5 mm. in the type specimen; the cirri are about XX, 26-31 and from

30 to 45 mm. in length; the radials are short with no interradial processes; Pi is delicate,

about 5 mm. long, with 11 to 12 segments, of which the fourth and fifth are four times

as long as broad ; P2 is 6.5 mm. long, with 13 to 15 segments and P3 is even longer, about

twice as long as Pj.

Description.—The centrodorsal is small, rounded conical, about 2.5 mm. in diam-

eter at the base and about 2.5 mm. high, with the base in dorsal view rounded pentagonal

in outline. The cirrus sockets, which almost completely cover the sides of the centro-

dorsal, are closely crowded, and are arranged in 10 columns of 2 or 3 each.

The cirri are XX, 26-31, from 30 to 45 mm. long, slender with greatly elongated

segments and distally tapering to a fine point. In general thej- resemble the cirri of

such species as Peniametrocrinus varians or P. japoni<:us. The first segment is about

4 times as broad as long and the following gradually increase in length to the third,

which is half again as broad as long, the fourth, which is half again as long as the median

^^•idth, and the fifth, which is about 3 times as long as the median width; the following

segments are much elongated. In the distal third the cirri gradually taper to a point.

There are no dorsal processes. The terminal claw is small and conical.

The radials are short, about 4 times as broad as long in the median line. The
IBr, are about 4 times as broad as long in the median line, moderately arched dorsallj^

with the laterodistal angles broadly rounded off; the distal border is incised by a prox-

imal process from the axillary. The IBrj (axillaries) are about as long as broad with all

the sides rather strongly concave, the distal and proximal angles equal and similar, and

the synarthrial tubercles broad and rounded.



594 BULLETIN 82, UNITED STATES NATIONAL MUSEUM VOLUME 1

The IBr series and arm bases in general resemble those of the smaller and more

slender specimens of Leptometra phalangium.

The 10 arms are about 80 mm. long.

Syzygies occur between brachials 3+4, 9+ 10, and 16+ 17, and distally at inter-

vals of 3 or 4 muscular articulations.

P, is very slender and delicate, 5 mm. long, with 11 or 12 segments, of which the

first is broader than long, the second is slightly longer than broad, the third is twice as

long as broad, and the following are much elongated. P2 is similar to Pj, 6.5 mm. long,

with 13 to 15 segments. P3 is 10 mm. long, with 15 to 16 segments, which after the

third become very greatly elongated; the fourth to seventh bear a fusiform gonad.

The following pinnules are similar to P3, the gonad disappearing after Pg. The distal

piimules are extremely slender, 15 mm. long, with about 22 segments, which beyond the

second are very greatly elongated with swollen articulations.

Locality.—Gauss (German South Polar Expedition) station in the vicinity of

Gaussberg Gat. 66°02' S., long. 89°38' E.); 2725 meters; February 24, 1903 [A. H.

Clark, 1915] (1, Berl. M.).

EOMETRA WEDDELLI John

Eomelra weddelli John, in Vaney and John, Sci. Res. Voy. Scotia, 1902-04, Crinoidea, 1939, pp. 668-670

(Weddell Sea, 3426 meters; description; comparison with E. antactica) ; fig. 2, p. 669.

—

Tob-

TONESB, Bull. Inst. Oc&nogr. Monaco, No. 956, 1949, p. 4 (depth range).

—

Gisl£n, Rep. Swedish

Deep Sea Exped., vol. 2, Zool., No. 4, 1951, p. 56.

Diagnostic features.—The centrodorsal is a third again as wide at the base as it is

high; the cirrus sockets are XXII-XXVII, the cirri about 18 mm. long, probably with

about 18 segments, of which the fifth to eighth are four times as long as broad; the lateral

corners of the radials are produced into interradial processes alongside the proximal two-

thirds of the IBri ; Pi has 10 segments, tapering evenly, the foiu:th and fifth segments are

three times as long as broad; P3 is between half again and t\vice as long as Pj.

Description.—The centrodorsal is conical, with slightly rounded sides. The base

is a third again as wide as it is high, the diameter being 3 mm. The cirrus sockets are

arranged in 10 slightly irregular columns, their number is XXII-XXVII. The dorsal

pole is smooth and rounded.

Only a single detached cirrus was found. This has 18 segments and measures

about 18 mm. in length. After the first two segments, all are longer than wide, the

fifth to eighth, which are the longest, being four times as long as broad. The distal

segments become progressively shorter. The distal ends of the elongated segments are

slightly wider than the proximal ends but there are no dorsal processes. The terminal

claw is short, curved and hyaline at the tip. There is no opposing spine.

The lateral corners of the radials are produced into long interradial processes

running up alongside the IBri for about two-thirds or more of their length. In the

midline the radials are only a quarter as long as wide, but laterally they are four-fifths

as long as wide. The IBri are narrower than the radials and the IBrj (a.xillaries)

which incise them quite deeply. The axillaries arc about as long as wide, with all

four sides concave.

Syzygies occur between brachials 3+4, 9+ 10 (exceptionally 10+ 11), and 15+ 16

or 16+17. A detached distal part of an arm shows syzygial pairs separated by two

brachials.



PART 5 A MONOGRAPH OF THE EXISTING CRINOIDS 595

The first brachials are short and separated by the distal projection of the axillary.

They are fairly deeply incised by the second brachials, which are roughly triangiUar

and longer than broad. The first syzygial pair is about as long as broad. The brachials

between the first two syzygies are rectangular and broader than long. Between the

second and third syzj'gies the brachials are wedge-shaped and about as long as broad.

Distally they become relatively longer. The arm bases and arms are quite smooth.

Pi of a small specimen is complete. It has 10 segments tapering evenly from
the base to the tip and measures 2.5 mm. in length. The fii'st segment is slightly

longer than broad, the rest increasing in relative length. The fourth and fifth are

three times as long as broad.

Po of that specimen is broken. An incomplete P2 of a larger specimen has eight

segments and is 4.5 mm. long.

P3 of the small specimen which is nearly complete has eight segments and is 4 mm.
long, the third segment being four times and the fourth five times as long as broad.

All the syntj^jes are broken. The largest measures 15 mm. from the dorsal pole

to the second syzygy, which is a little more than in the type specimen of E. antarctica,

where the total length is estimated at about 80 mm.
Locality.—Scotia, March 18, 1903; Weddell Sea, S.E. of the South Orkney Islands

(lat. 62°10' S., long. 41°20' W.); 3426 meters (3, B.M.; 5, Roy. Scottish M.) [Vaney
and John, 1939].

Genus CARYOMETRA A. H. Clark

Adelometra (part) A. H. Clark, Proc. U.S. Nat. Mus., vol. 34, 1908, p. 211 (referred to the Ante-
donidae, restricted), p. 212 (occurs in the West Indies), p. 236 (A. tenuipes sp. nov.); Univ. Iowa
Studies in Nat. Hist., vol. 9, No. 5, 1921, p. 13 (West Indies and Indo-Pacific), p. 16 (in key);

The Danish /n^oy-Exped., vol. 4, pt. 5, Crinoidea, 1923, p. 42 (range), p. 53 (in key).

Coccomeira (part) A. H. Clark, The Danish Ingolf-Exped., vol. 4, No. 5, Crinoidea, 1923, p. 41.

Psathyrometra (part) A. H. Clark, Smithsonian Misc. Coll., vol. 91, No. 4, 1934, p. 1.

Caryometra A. H. Clark, Proc. U.S. Nat. Mus., vol. 83, 1936, p. 247 (diagnosis; type species Adelo-

metra tenuipes A. H. Clark, 1908) ; Mem. Soc. Cubana Hist. Nat., vol. 14, No. 2, 1940, p. 142
(in key; C. monilicirTa, allanlidis, spinosa, alope and lisa spp. nov.).

—

Gisl^n, Lunds Univ.
Arsskr., new ser., Avd. 2, vol. 40, No. 8, 1944, p. 54, footnote.

Cariomelra A. H. Clark, Mem. Soc. Cubana Hist. Nat., vol. 14, No. 2, 1940, p. 156.

Diagnosis.—A genus of Zenometrinae including small to medium-sized species,

with the arms up to 70 mm. long, in which the conical centrodorsal is without inter-

radial ridges, grooves or spaces, the 10 or 15 columns of cirrus sockets not distinctly

segregated into radial groups; the peripheral cirri have 22 to 35 much elongated seg-

ments; the elements of the di^-ision scries and the brachials have smooth or slightly

spinous borders; Pj has 10 to 24 segments of which the outer ones are elongated; Pj has

10 to 15 segm.ents; P3 is similar or shorter.

Type species.—Adelometra tenuipes A. PI. Clark, 1908.

Geographical range.—Cuba and Puerto Rico and ? southward to Grenada.

Bathymeirical range.—From 338 (?165) to 777 (?914) meters.

Bemarks [emended from those for Adelometra including Caryometra, by A.M.C.].

—

In 1908 Mr. Clark described a new species from off Cuba under the name Adelometra

tenuipes.

In 1912 Dr. Clemens Hartlaub described Antedon liarthra from a much-mutilated

specimen dredged by the Blake off Grenada. Its identity is uncertain but Mr. Clark

556-622—67 39
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believed latterly that it may be the same as his Caryometra atlantidis described in 1940.

Hartlaub also described Antedon arcana from a Blake specimen of unknown locality in

the Caribbean region. Mr. Clark subsequently believed this to be a synonym of

Adelometra tenuipes although in his Ingolf report he listed them separately.

In 1934 Mr. Clark described and figured Pmtliyrometra acuta from off Puerto Rico,

which he has since recognized as another sjmonym of tenuipes.

The genus Caryometra, wnth type species Adelometra tenuipes A. H. Clark, 1908,

was diagnosed in 1936. In the following year Mr. Clark added to it a new species,

C. rohusta, from off the Maldive Islands collected by the John Murray E.xpedition

which I [A.M.C.] am now referring to the subfamily Perometrinae.

[Austin H. Clark] In 1939 Dr. Hubert Lyman Clark requested me to describe

the species of the family Antedonidae that had been collected in the waters about

Cuba by the Atlantis of the Woods Hole Oceanographic Institution in 1938. In this

collection I was surprised to find no less than five apparently quite distinct new spe-

cies of the genus Caryometra—monilicirra, atlantidis, spinosa, lisa, and alope. The

only species previously kno\vn from the Caribbean region (tenuipes) was not repre-

sented. On reviewing this genus I found that Hartlaub's Antedon arcana and my
Psathyrometra acuta were synonyms of tenuipes, and also that Hartlaub's Antedon

liathra was probably the same as Caryometra atlantidis. My report on this collection

was published in Cuba in 1940.

Unfortunately, the specimens collected by the Atlantis had been dried, and the

few representatives of each species sent to Washington by Dr. Clark were much bro-

ken in transit. Most of the records for Adelometra alope and A. atlantidis and one

of the two for A. spinosa are based on identifications made by Dr. Clark after receipt

of the descriptions of the new species and return of the specimens submitted.

Table 14.—
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miles. The number of columns of cirrus sockets probabh' increases with size as well

as the total number of cirri. C. monilicirra and atlantidis appear to be the only well-

marked species, distinguislied by either very small or very few cirri relative to the size.

In his preliminary report on the comatuHds of the Blake collection Dr. P. H.
Carpenter said that of all the Antedon species dredged by the U.S. Coast Survey the

one with the widest range within the Caribbean Sea is the little 10-armed A. {Cocco-

metra) hagenii. He wrote that it was obtained by the Blake on the Yucatan Bank
and also at various stations between Dominica and Grenada at different depths

between 75 and 291 fathoms, while Mr. Pourtalds dredged it in great abundance at

several localities in the Florida Straits. He noted that the original type specimens

were obtained off Sand Key, and several individuals from Barbados and Grenada
differ so much both from them and from one another that he was at first inclined to

regard them as representing two new species, but a more careful examination did not

confirm this impression. It is probable that some, at least, of these specimens

represented species of Caryometra and Antedon.

KEY TO THE SPECIES OF CARYOMETRA

o'. Cirri with the distal segments shorter than the elongate proximal, the penultimate and more or

fewer of those preceding being not more than half again as long as broad, and usually not longer

than broad; an opposing spine present; terminal claw as long as, or longer than, the penultimate

segment and curved.

6'. Cirrus sockets arranged in 15 columns, 3 beneath each radial.

c'. Elements of the division series and brachials without prominently everted and spinous distal

ends, these being smooth or at most finely serrate.

d'. Cirri with 30-35 segments; spicules in the perisome of the pinnules short, slender, usually

straight rods with unmodified ends, or occasionally with the distal end bifurcate (Cuba
and Puerto Rico; 386 meters) tenuipes (p. 597)

(P. Cirri with 17-2S (usually 20-25) segments; spicules abundant, slightly thorny, the distal

end occasionally forked or expanded and perforated (Cuba; 713 meters) liaa (p. 603)

c'. Elements of the division series and lower brachials with prominently everted and spinous

distal ends; 24-34 cirrus segments.

d'. Cirri with the outermost 5 or 6 segments about as long as broad; IBri narrow with distally

converging lateral borders beyond which the lateral angles of the axillaries extend for a
considerable distance; spicules in the perisome of the pinnules slender and nearly straight

rods (Cuba; 338-777 meters) alope (p. 605)

(P. Cirri with the distal segments longer than broad; IBri broad with parallel lateral borders

which are not overhung by the lateral angles of the axillaries; spicules in the perisome

of the pinnules stout, branched at both ends (Cuba; 338-484 meters)..spinosa (p. 608)

v. Cirrus sockets in 10 columns, 2 beneath each radial; cirri with 19-24 (usually 20) segments,

strongly incurved distally, the last 10 or 12 segments about as long as broad, the outer half

of the cirri moniliform (Cuba; 466 meters) monilicirra (p. 610)

a'. Cirri very slender, only slightly curved distally, tapering to a fine point, the outermost segments
greatly elongated; no opposing spine; terminal claw minute and conical; 22 cirrus segments
(Cuba; ?Grenada; 366-530 meters) atlantidis (p. 612)

CARYOMETRA TENUIPES f A. H. Clark)

Figure 34

[See also vol. 1, pt. 1, fig. 380, p. 301]

Adelometra tenuipes A. H. Clark, Proc. U.S. Nat. Mus., vol. 34, 1908, p. 236 (description; Albatross

station 2348); Unstalked crinoids of the Siboga-Exped., 1918, p. 233 (in key; range; references);

The Danish Ingolf-Esped., vol. 4, No. 5, Crinoidea, 1923, p. 42 (locality).
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Aniedon arcana Hahtlaub, Mem. Mus. Comp. Zool., vol. 27, No. 4, 1912, p. 280 (in Blake collection),

p. 402 (description; locality unknown), pi. 9, figs. 1, 2, 5-9, pi. 15, fig. 5.

Coccometra arcana A. II. Clark, The Danish Ingolf-Exped., vol. 4, No. 5, Crinoidea, 1923, p. 41

Oisted).

Psathyrometra acuta A. H. Clark, Smithsonian Misc. Coll., vol. 91, No. 4, Feb. 7, 1934, p. 1 (descrip-

tion; Caroline station 102); pi. 1, figs. 1, 2.

Caryometra lenuipes A. II. Clark, Proc. U.S. Nat. Mus., vol. 83, March 14, 1936, p. 247 (listed);

John Murray E.^ped. 1933-34, Sci. Reports, vol. 4, No. 4, 1937, p. 98 (compared with C. robusta)

:

Mem. Soc. Cubana Hist. Nat., vol. 14, No. 2, 1940, p. 142 (in key), p. 151 (synonymy; description

of the spicules); Bull. U.S. Fish. Comm., vol. 55, 1954, p. 374 (listed).

Diagnostic features.—The cirri are long and slender, with 30 to 35 segments, of which

the longest pro.xinial are about three times as long as broad and the distal are about as

long as broad, arranged in 15 columns at the base of the centrodorsal; the arms are

probably 40 to 50 mm. long; Pi is 5 to 7 mm. long, with about 20 segments; Po is about

the same length or longer but stouter and stiffer with 10 to 15 segments.

Description.—The centrodorsal is sharply conical, and may be as much as half

again as high as broad at the base. In each radial area the cirrus sockets are arranged

in 2 lateral columns of about 6 each, of which onl}' the proximal 4 are usually functional;

between them in the proximal half of the centrodorsal is a median column of 2 to 4

sockets, beyond which there may be a long and narrow triangular bare area reaching

toward the dorsal pole. .iVll of the columns of cirrus sockets are in close contact with

their neighbors, and the sockets in adjacent columns usually alternate.

The cirri are about XXX, 30-35, from 13 to 18 mm. long. The first segment is

short, the second is about as long as broad, the third is twice as long as its distal width,

the fourth to tenth are about 3 times as long as the distal width, and the following

gradually decrease in length so that the sixteenth or seventeenth and following are about

as long as broad. The elongate proximal segments have their distal ends expanded and

funnel-shaped with the dorsal side somewhat produced, sometimes forming a small

spine, this feature becoming less marked as the segments become shorter. The four-

teenth bears distally a sharp dorsal spine which on the follo\ving segments progres-

sively occupies more and more of the dorsal surface after 4 or 5 segments arising from

the entire dorsal surface. As the dorsal spines increase in size, the ventral overlap

decreases so that on the terminal segments the ventral profile is smooth. The opposing

spine forms an equilateral triangle not quite so high as the width of the penultimate

segment and situated shghtly beyond the center of its dorsal surface. The terminal

claw is about as long as the penultimate segment, moderately stout and moderately

curved.

The ends of the basal rays are visible as small rhombic areas in the angles of the

calyx but are difficult to see as they are not raised above the general surface.

The radials are prominent, about 3 times as broad as long, distally separated inter-

radially b.y a small cleft. Tlie IBri are short, trapezoidal, narrower distally than proxi-

mally, and with the anterior border strongly concave. The IBra are rhombic, about as

long as broad, with a rounded proximal prolongation incising the IBr, and the distal

angle rather broad and truncated. The IBrj are rather disproportionately large and

nearly twice as broad as the distal ends of the IBrj.

The 10 arms are probably about 40 mm. long. The fu-st brachials are short, 3 or 4

times as long exteriorly as interiorly, widely separated interiorly by the truncated

distal angle of the IBra, and incised by the second brachials w^hich are large and roughly
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mm

Figure 34.

—

Caryometra tenuipes (A. H. Clark), paratype of Psathyromeira acuta,

U.S.N.M., E. 3123, Caroliru station 102; a, Centrodorsal; b, proximal part of Pi;

c, Pj; d, proximal ossicles.

squarish. The third brachials (hypozygals of the first syzygial pairs) are wedge-shaped,

much longer interiorly than exteriorly; the fourth brachials (epizygals of the first syzygial

pairs) are oblong, rather over twice as broad as long. The fifth to eleventh brachials

are oblong or very slightly wedge-shaped, not so long as broad, and the followang become

more obliquely wedge-shaped and about as long as broad. The distal portion of the

arms is lacking.

Syzygies occur between brachials 3-f 4, again about 9-^-10 and 14-|-15, and distally

at intervals of 2 or 3 muscular articulations.

Pi is 5 mm. long, with 20 segments, of which the first 4 or 5 are about as long as

broad and the following gradually become elongated with the distal ends more and more

prominent until distally the segments are greatly elongated and exceedinglj'' slender

with much enlarged articulations. Pa is of about the same length but stouter and

stifTcr, with 10 segments, of which the first is about as long as broad, the second is

rather longer than broad, the third is 3 times as long as broad or even longer, and the

following become progressivel}' more slender and more elongated; the sixth segment

bears a sniaU gonad. The following pinnules to about Po are similar, but rather shorter.

P7 and the following pinnules are 6 mm. long, little, if at all, more slender than those

preceding, but with shorter segments, of which the first is not so long as broad, the

second is about as long as broad, and the remainder become progressively elongated.

The segments have expanded, overlapping and finely spinous distal ends contrasting

with the smooth ends of the segments of the preceding pinnules, and the first 2 are not

broadened.

Tlie spicules in the perisome of the pinnules are short, slender, usualty straight

rods with unmodified ends, or occasionally with the distal end bifurcated. They are

approximately a quarter the length of a pinnule segment or less.
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Notes.—A reexamination of the type specimen of tenuipes showed that I had made

a mistake in descrihing the arrangement of the cirrus sockets on the centrodorsal.

They are not in 2 columns in each radial area but in 2 converging lateral columns with

an incomplete median column between the proximal halves of the two lateral columns.

This discovery at once suggested reexamining the description and figures of Hartlaub's

Antedon arcana, which previously I had tentatively assigned to the genus Coccometra.

I find that Hartlaub's description appUes perfectly well to tenuipes. In his figure 1 on

plate 9 the arrangement of the cirrus sockets in 3 columns is shown, but the median

column is complete. The delineation of the centrodorsal is not quite correct, however,

as is seen by a comparison with the photograph reproduced as figure 5 on plate 15.

This photograph shows a specimen more robust and more mature than the tj'^pe of

tenuipes, though undoubtedly belonging to the same species.

Antedon arcana was thus described by Dr. Clemens Hartlaub: The centrodorsal is

slender-conical with the apex blunt, 2.5 mm. high. There are about 70 to 80 strikingly

flat cirrus sockets. The rim of the centrodorsal is deeply concave under each radial.

According to Carpenter's drawing reproduced by Hartlaub the cirri are arranged in

15 crowded columns.

The cirrus stumps preserved are confined to the proximal two-thirds of the centro-

dorsal. The very weak impressions on the distal third make it apparent that from these

sockets the cirri were early lost. The cirri decrease in size toward the apex of the

centrodorsal, and already in the middle they are only half as stout as those at the base.

No entire cirrus is preserved, only a few stumps. Carpenter's figures published by

Hartlaub may show cirri belonging to the type specimen. One of the cirri shown has

19 segments which in the proximal half are much elongated, the fourth to seventh being

nearly or quite three times as long as broad; the distal end of the elongated segments is

expanded and overlaps the base of the segments following. The other cirrus sho\vn has

35 segments and a much larger number of short segments, which are broader than long,

in the distal half. Hartlaub said that in both cirri the distal segments are markedly

shorter than in Poliometra prolixa or in Hathrometra tenella, in which also the segments

are not so strongly set off from each other.

The radials are visible, and are short-discoidal. The IBri are also short, especially

in the middle, where they are deeply incised for the reception of the proximal process

from the axillary; there is a weak synarthrial tubercle on the articulation between the

IBri and the axillary. The IBrj (axillaries) are approximately square with the sides,

especially the distal, concave. The anterior angle separates the bases of the first

brachials. The IBr series are laterally free, but the IBr, shows laterally a trace of

"wall-sidedness."

The 10 arms are estimated as about 50 mm. long; the disk reaches as far as the

seventh brachial. The brachials are of average length and have a smooth surface.

The first brachials are similar to the IBr, and are deeply incised by the strong pro.xunal

process of the second. The second brachials are markedly longer than the first, about

four times as long exteriorly as interiorly, the inner side being very short, and are not

in contact with those on neighboring arms. They are distorted rhombic with arched

sides, prox-imally elongated and drawn out to a point. The first syzj-gial pair (com-

posed of brachials 3+4) is shorter and is longer interiorly than exteriorly. Then follow

a number of approximately discoidal, or more precisely trapezoidal, brachials which are

broader than long and are in contact only at two points, on one side ^vith an alternating
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posteriorly directed tooth on the proximal border, on the other side with a distally

directed process of the preceding brachial. From the tenth onward the brachials pass

over from the markedly trapezoidal form to triangular which, however, is not always

fully attained. At the arm tips the brachials become longer than broad.

Syzygies occur between brachials 3+4, 9+ 10, and 14+15, and distally at intervals

of 3 muscular articulations. The syzygial pairs are in general short, scarcely e.xceeding

the single brachials in length.

Pi is 7 mm. long, slender and filiform. The first seven segments are short with the

articulations constricted and the outer elongated, about twice as long as broad. P»

is similar, with 21 segments which increase in length toward the tip. The pinnule is

extremely slender, becoming as fine as a hair at the tip. The segments are in complete

and full contact with each other. In the middle of the pinnule the segments develop

dentate distal ends which overlap somewhat the bases of the segments following.

P2 is 10 mm. long, with about 11 to 15 segments of which the two basal are short

and those following are greatly elongated; it is quite different in structure from Pj.

P3 is similar to P2. On P4 a decrease in the length of the segments is noticeable. It

is markedly shorter than the preceding pinnules. Sometimes there are 9 rather long

segments and sometimes there are 11 which are shorter than those in the 9-segmented

pinnules. The middle pinnules have about 12 segments which, with the exception

of the two basal, are elongated. The development of the gonads begins with Pj on

which the gonad is on the fifth and sixth segments. Later it moves basally so that

on the pinnule of the twelfth brachial it is on the third to sixth segments and later

on the third to fifth. The segments of the genital pinnules are much more rounded

than are those of Hathrometra tenella and Poliometra prolixa.

The perisome of the pinnules is without calcareous spicules.

The disk is about 7 mm. in diameter. Closely placed sacculi are prominent

everywhere.

The description of Psathyrometra acuta is as follows. The centrodorsal is sharply

conical, the sides in profile straight in the proximal two-thirds, thence very gradually

and shghtly turning outward and running to the pointed tip, higher than broad, 2.7

mm. broad at the base and 3.5 mm. high, measured along the sides interradially.

The cirrus sockets are closely crowded all around the centrodorsal, which shows no

trace of di\asion into radial areas. There are proximally three columns of cirrus sockets

in each radial area; the two outer columns consist usuall}- of 9 sockets which diminish

gi'adualh' in size from the base to the tip; the median column is incomplete, consisting

of 3 or 4 sockets only and ending slightly beyond the middle of the centrodorsal.

The cirri are lacking.

The ends of the basal rays are indicated by low, broad, and inconspicuous tubercles

in the interradial angles of the calyx.

The radials are visible as curved bands with parallel sides from six to eight times

as broad as long just above the centrodorsal. The anterolateral angles of adjacent

radials are separated by a slight notch, the sides of which make an angle of about 90"

with each other. There are no subradial clefts, but the fine of junction between the

centrodorsal and the radials is slightly and narrowly incised. The IBr, are about

three times as broad as their lateral length \vith the lateral edges, as viewed dorsally,

appro.ximately straight and parallel and separated from those of their neighbors by a

narrow interval. The proximal border is straight, but the distal is deeply incised in
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the median portion by the proximal projection of the axilhiry, which reaches a point

between a third and a half the distance to the proximal edge. The lBr2 (axillaries) are

longer than broad and are more or less rhombic in shape. The proximal sides are

rather strongly concave, and the distal sides are broadly S-shaped, curving inward

from the lateral angles and thence gradually outward, becoming almost parallel on the

sides of the unusually produced anterior angle, which is broadly truncated.

There are 10 arms. The ftrst bracliials are at least four times as long exteriorly

as interiorly. The proximal border is broadly S-shaped, following the curve of the

adjoining border of the axillary. The distal border runs inward from the outer antero-

lateral angle approximately at right angles to the longitudinal axis of the arm to a

point somewhat beyond the midradial line, then curves outward and runs at a very

slight angle to the proximal border to the inner anterolateral angle. The second

brachials are larger than the first and are irregularly quadrate with their lower angle

rather deeply incising tlie first brachial. The third brachials (the hvpozygals of the

fii-st syzygial pairs) are low triangular, the inner border being about twice as long as

the median length and the outer border being reduced almost or quite to a point. The

arms are not preserved beyond the third bracliial.

The width of the animal at the level of the third brachials is about 6.5 mm.

A second specimen from the same locality resembles the preceding but is very

slightly smaller.

In a third specimen from the same locaUty the cirri are 10 mm. long, with 27 seg-

ments, of which the first is from twice as broad as long to about as long as broad, the

second is about as long as broad or slightly longer than broad, the third is about three

times as long as the median width, the fourth is still longer, and the fifth and sixth

are five or six times as long as the median width; those following decrease in length

so that the last 12 are only about one third again as long as broad. The elongate

earlier segments have expanded ends, the distal end being somewhat produced, espe-

cially dorsally, and slightly overlapping the base of the segments following. On the

short and more compressed distal segments the production of the distal edge dorsally

becomes narrowed and accentuated so that the dorsal profile of the outer portion of

the cirri is strongly serrate, whereas the ventral profile is smooth. The opposing spine

is triangular, erect, arising from the entire dorsal surface of the penultimate segment,

equal to half the width of the segment in height, and much higher than the production

of the distal edge of the segments preceding. The terminal claw is small, conical, and

scaredJ' curved.

Pi is 4.4 mm. long, with 17 segments, and is slender and evenly tapering. The first

three segments are about as long as broad, and those following slowly increase in length

so that the seventh is about twice as long as broad, the tenth is about three times as long

as the median width, and the outermost are about four times as long as the median

width. From the tenth onward the segments are constricted centrally, and the slightly

projecting distal edge is finely spinous dorsally. Po is 4.3 mm. long, with 12 segments,

of which the first is about as long as broad, the second is about one third again as long as

broad, the third is somewhat more than twice as long as broad, and those following are

greatly elongated with shghlly produced and very finely spinous distal ends. The
pinnule is about as stout basally as P, but tapers rather more rapidly, the distal half

being very slender though not flagellate. P3 resembles P2 and is of about the same

length or slightly shorter, with about 10 segments. It is about as stout basally as P2
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but tapers more gradually and evenly so that it appears stouter in the proximal half.

It bears a gonad, which extends from the middle of tJie fourth to the end of the proximal

third of the sixth segment. The next three pinnules are similar to P3. The distal

pinnules are 6 nun. long, wath 17 segments which, except for the first two, are much
elongated and very slender.

At the time Psathyrometra acuta was described, its relationship with my earlier

Adelomeira tenuipes and to Ilartlaub's Antedon arcana was completely overlooked. I

remarked that no species of the genus Psathyrometra had heretofore been known from
the Atlantic though it is represented in the Indian and Pacific Oceans by 14 species,

including one from Panama and the Galapagos Islands. I said that P. acuta appears to

be most closely related to P. major and P. mira, which are found on the western coast of

tlie Malay Peninsula and southward to the Lesser Sunda Islands in from 185 to 434
fathoms of water.

Localities.—Albatross station 2348; off Havana, Cuba (lat. 23°10'39" N., long.

82°20'21" W.); 386 meters; coral; January 20, 1885 [A. H. Clark, 1908, 1923, 1936,

1940] (1, the holotype, U.S.N.M., 22677). Type locality.

Caroline station 102; northeast of Puerto Rico (lat. 18°51' N., long. 64°32' W.);

165-914 meters; March 4, 1933 [A. H. Clark, 1934, 1940] (3, U.S.N.M., E.3121 [type of

Psathyrometra acuta], E.3122, E.3123).

No locahty; Blake [Hartlaub, 1912; A. H. Clark, 1923, 1940] (1, tj-pe of Antedon

arcana, ?M.C.Z.).

History.—Under the name of Adelomeira tenuipes this species was very inadequately

described in 1908 from a specimen from Albatross station 2348. In 1912 Dr. Clemens
Hartlaub described and figured a specimen without locality from the Blake collection

under the name of Antedon arcana. He sent me a proof of Iiis lithographic plate, which

had originally been prepared by Carpenter, and I agreed with him that figures 2 and 6

probably were cirri from the specimen shown in figure 1. But I entirely failed to

associate Antedon arcana with my Adelometra tenuipes. In 1923 in a list of the crinoids

of the Atlantic basin I included Adelometra tenuipes and Coccometra arcana, with the

localities. At that time I placed more reliance on the short segments of Pj shown in

Hartlaub's figure than on the characters of the centrodorsal. In 1934 I described

Psathyrometra acuta, which had been dredged by the yacht Caroline of the Johnson-

Smithsonian Deep-Sea Expedition at station 102, failing to notice its relationship ^\-ith

Adelometra tenuipes and Antedon arcana. In 1936 Adelometra tenuipes was made the

type of the new genus Caryometra.

In a revision of the species of the family Antedonidae occurring in the west tropical

Atlantic published in 1940 Antedon [Coccometra] arcana, and Psathyrometra acuta were

placed in the synonymy of Caryometra tenuipes, though without any explanation.

CARYOMETRA LISA A. H. Clark

Caryometra lisa A. H. Clark, Mem. Soc. Cubana Ilist. Nat., vol. 14, No. 2, 1940, p. 142 (in key), p.

154 (description; Atlantis station 2990), pi. 21, fig. 6; text fig. 5, p. 156.—H. L. Clark, Mem. Soc.

Cubana Hist. Nat., vol. 15, No. 1, 1941, p. 12 (Atlantis station 2990; notes), p. 13 (taken with

Atelecrinus balanoides).—A. H. Clark, BuU. U.S. Fish. Comm., vol. 55, 1954, p. 374 Qisted).

Caryiometra lisa A. H. Clark, Mem. Soc. Cubana Hist. Nat., vol. 14, No. 2, 1940, p. 156, legend for

fig. 5.

Diagnostic features.—The cirri are long and very slender, with 17 to 28 (usually

20 to 25) segments, of which the longest proximal are about five times as long as broad

556-622—67 40
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and the distal are half again as long as broad, arranged in 15 columns on the centro-

dorsal; the arms arc about 45 mm. long; P, is 8 mm. long, with 24 segments; Pj is about

5 mm. long, with 12+ segments.

Description.—The centrodorsal is conical, 2.2 mm. in diameter at the base and

2.1 mm. from the apex to tlie rim. The tip, in side view the apical fourth, is papillose,

the obsolete cirrus sockets being occupied \>y stout cylindrical papillae with spinous

or roughened tips. The cirrus sockets are arranged in 15 crowded but regidar columns

of 3 or 4 each; the outer columns of the radial areas are less closely crowded against

those of adjacent radial areas than they are against the central column.

The cirri are about LX, 17 to 28 (usually 20 to 25), from 15 to 30 mm. long. The

first segment is short, the second is nearly or quite as long as broad, tlie third is twice

as broad as the median width or longer, and the fourth to sLxth or seventh are about

five times as long as broad. Those following slowly decrease in length so that the

terminal are about half again as long as broad. The longer proximal cirrus segments

have the distal end sHghtly enlarged and slightly overlapping. As the segments de-

crease in length this feature becomes somewhat more pronounced on the dorsal side,

forming a narrowly rounded production of the distal dorsal edge that appears as a

slight spine in lateral view. The opposing spine is small and poorly developed, terminal

in position. The terminal claw is about as long as the penultimate segment, moder-

ately slender and moderately and evenly curved.

The distal edge of the radials is even with the rim of the centrodorsal in the radial

line but interradially is much produced anteriorly, so that the anterolateral angles of

the radials separate slightly the bases of the IBri. The IBr, are short, about six

times as broad as the median length and twice as long laterally as in the median line;

the dorsal surface is slightly concave and the proximal and distal edges are narrowly

prominent, but unmodified. The lateral borders curve inward so that the IBri are

narrower distally than proximally. The lateral borders make with those of the ad-

jacent IBri an angle of about 45°. The IBrj are turned outward so that the mid-

dorsal line Ues at an angle of about 90° with the dorsoventral axis of the animal. The

IBr2 (axdlaries) are rhombic, slightly broader than long, with the distal and lateral

angles acute and the distal sides strongly concave. A strong rounded proximal process

incises the IBr,. The lateral angles extend beyond the laterodistal angles of the IBr,.

The 10 arms are about 45 mm. long. The first brachials are short, about three

times as long externally as internally. The proximal and distal edges are parallel from

the inner side to the middle line, then diverge rather strongly to the outer side. The

inner sides he at riglit angles to the midradial line, the inner sides of two adjacent

first brachials lying in the same plane. The second brachials are much larger than the

first and are irregvdarly quadrate. Their inner angles are in contact over the pro-

cumbent inner sides of the first brachials, forming a large triangular water pore. The

first syzygial pair (composed of brachials 3+4) is slightly broader than long and slightly

longer interiorly than exteriorly; the sides are shghtly concave and the distal border

is somewhat thickened and finely spinous. The next four brachials are about half

again as broad as long with a concave dorsal surface and sides and the distal edge

everted and finely spinous. The second sj-zygial pair (composed of brachials 9 + 10)

is about as broad as the median length and half again as long outwardly as inwardly;

the distal edge is everted and finely spinous. The brachials following are obliquely

wedge-shaped, about as long as broad, soon becoming longer than broad and distally



PART 5 A MONOGRAPH OF THE EXISTING CRINOIDS 605

elongated and less obliquely wedge-shaped. The distal ends of the brachials are mod-
erately spinous, this feature continuing to the arm tips.

Syzygies occur between brachials 3+4, 9+ 10, and 14+ 15 (sometimes 13+ 14),

and distally at intervals of 2 muscular articulations.

Pi is 8 mm. long, rather slender and fle-xible throughout, though especially so iu the

basal third. It is composed of 24 segments, of which the fii-st is short and those follow-

ing gradually increase in length, becoming about as long as broad on the seventh and

twice as long as broad distally. The earlier segments have their comers cut away
and all the segments arc somewhat constricted centrally with the distal end armed

with a row of rather long, stout, sharp spines, which are especiallj' promhient on the

segments in the distal half. P2 is about 5 mm. long, with 12+ segments. In the

basal half it is about as stout as Pi and the segments are similar though somewhat

longer; bej'Ond the seventh the segments become very slender and much elongated.

All the segments have spinous ends, and the fifth to seventh bear a gonad.

The spicules are difBcult to make out satisfactorily from the dried specimen.

Along the edge of each pinnule segment there are, on each side, three slender spicules

each about a thu-d as long as the pinnule segment directed upward and distally. These

spicules are slightly waved or irregularly and very slightly sinuous and are usually,

though not always, slightly bent outward at about the middle. The pro.ximal three-

quarters is smooth, or, rarely, with a few widely scattered low points; the distal

quarter bears a number of short conical points, and may be broadened with a central

perforation. Along the outer border of the lappets runs a broad band of shorter,

highly irregular, interlacing spicules. These are straight or more or less strongly

ciu-ved and are rather thickly studded with conical projections, which are often elon-

gated into spines sometimes with forked tips that occasionally are joined into a loop.

The spicules may be forked or more or less extensively branched distally, or may bear

one or more irregular flangelike lateral expansions pierced by a hole. Rarely in the

forked spicules do the two anns of the fork unite distally.

The color (dry) is yellowish white, the cirri white.

Notes.—Dr. H. L. Clark wTote that this apparently uncommon comatulid was

taken by the Atlantis once in 1938 but it was not seen in 1939. The two specimens

are in fairly good condition, the disk 3 or 4 mm. across, the arms 60 mm. long, and the

cirri 25 to 30 mm. long, but stouter than those of C. atlanlidis. Both were taken at

station 2990.

Locality.—Atlantis station 2990; ofT Puerto Sagua la Grande, Nicholas Channel,

Santa Clara Province, Cuba (lat. 23°15' N., long. 80°0S' W.); 713 meters; March 14,

1938 [A. H. Clark, 1940; II. L. Clark, 1941] (2, M.C.Z., 1012 [holotjijel and one other).

CARYOMETRA ALOPE (A. H. Clark)

Caryomelra alope A. H. Clark, Mem. Soc. Cubana Hist. Nat., vol. 14, No. 2, 1940, p. 143 (in key),

p. 156 (description; Atlanlis station 2989), pi. 21, fig. 7; text fig. 6, p. 158.—H. L. Clark, Mem.
Soc. Cubana Hist. Nat., vol. 15, No. 1, 1941, p. 11 {Atlantis stations 2982, 2982C, 2989, 2990A,

3320, 340G, 3463, 3469; notes).—A. H. Clark, Bull. U.S. Fish. Comra., vol. 55, 1954, p. 374

Gisted).

Diagnostic features.—The cirri are slender and of moderate length, ^\^th 24 to 34

(the longer with about 30) segments, of which the longest proximal are nearly four

times as long as the median width and the terminal are about as long as broad; they
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are arranged in 15 closely crowded columns on the centrodorsal; the arms are about

60 mm. long in the holot\-pe; Pi is about 7 mm. long, with about 24 segments; Pj is

about 6 mm. long, with about 13 segments.

Description.—The centrodorsal is conical, 2 mm. broad at the base and 2.5 mm.

from the apex to the midradial edge. The cirrus sockets are arranged in 15 closely-

crowded columns, 3 in each radial area, each column having 4 or sometimes 5 sockets.

The tip of the centrodorsal beyond the functional cirrus sockets is fuicly spinulose.

The cLri-i are about LXV, 24-34 (the longer usually about 30), from 10 to 23 mm.

long, slender and slightly curved distally. The fu'st segment is twice as broad as long,

the second is half again as broad as long, the third is about two and a half times as

lont^ as its median width, and the fourth to sixth are nearly four times as long as the

median width. The segments followdng slowly decrease in length so that the outer-

most five or six arc about as long as broad. The third and following segments increase

slowly in width distally, and the somewhat produced distal edge overlaps slightly the

base of the segments succeeding. The longer earlier segments have the proximal

end slightly enlarged. On the third and following segments the central dorsal portion

of the distal edge is produced outwardly and distally. Distally this production gradu-

ally naiTows, at the same time involving more and more of the dorsal surface of the

segment. On the outermost segments of the longest cirri it becomes a high, more or

less narrow, subcarinate or even sometimes carinate elevation with a convex crest,

the dorsal end of which rises for some distance above and overlaps the base of the

segment succeeding. The opposing spine is long, conical, sharp, and glassy, about

as long as the distal end of the penultimate segment, from almost the entire dorsal

surface of which it arises. The terminal claw is longer than the penultimate segment,

rather slender and moderately curved.

The radials are just visible beyond the rim of the centrodorsal in the midradial

line. Their distal border is very strongly concave, the lateral portions being extended

far upward separating the bases of the IBri. The IBri are very narrow and bandlike,

curved strongly upward laterally, five or sLx times as broad as the median length.

The distal border is produced and armed with rather long fine webbed spines. The

IBr2 (axillaries) are rhombic, broader than long, with all the sides concave, especially

the two distal, the distal angle narrow and much produced, and the lateral angles

also nan-ow and produced, considerably overhanging the laterodistal angles of the

IBrj. The distal borders are everted and armed with evenly spaced rather long broadly

webbed spines.

The 10 arms are about 60 mm. long. The first brachials are between four and five

times as broad as the median width. The inner half tapers from the median line

almost to a point, and the proximal and distal edges of the outer half diverge so that

the outer side is about twice as long as the length in the median line. The proximal

border is slightly everted and smooth, and the distal border is strongly everted and

armed with a row of webbed spines. The second brachial is in-egularly quadrate,

about half again as broad as long. The inner border curves inward over the inner

ends of the fii'st brachial forming a conspicuous water pore. The distal border is

strongly everted and armed with webbed spines. The first syzygial pair (composed of

brachials 3-|-4) is not quite twice as broad as long, and is half again as long interiorly

as exteriorl}\ The hypozygal is wedge-shaped, about three times as long interiorly

as exteriorly. The inner and outer sides of the epizygal are of about the same length,
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and the distal edge is ratiier strongly concave, strongly everted, and armed with webbed
spines. The next four brachials are twice as broad as long, almost oblong with some-

what concave lateral borders and the central portion of the distal edge raised into a

high erect frill of webbed spines. The brachials following the second syzygy are very

obliquely wedge-shaped, longer than broad, with the central portion of the distal

edge armed with a high frill of webbed spmes that disappears after about the twenty-

fifth brachial. Distally the brachials become longer with slightly concave sides and

smooth ends.

Syzj-gies occur between brachials 3 + 4, 9+ 10, and 14+ 15, and distally at intervals

of 2 muscular articulations.

Pi is about 6.8 mm. long, slender, very flexible basally, becoming filiform and less

fle.xible distally. It is composed of about 24 segments, of which the first five or six

are about as long as broad with the corners cut away, the eighth or ninth is twice as

long as the median width, with the distal end strongly flaring and overlapping and the

proximal end somewhat enlarged, and those following slowly mcrease in length, the

distal being very slender and five or six times as long as broad or even longer. The
elongated segments have ex-panded distal ends that overlap slightly the somewhat

enlarged bases of the segments succeeding. The short pro.ximal segments have tufts of

webbed spines on the convex side toward the arm tip. P2 is about 5.7 mm. long

with about 13 segments, of which the first is broader than long, the second and third

are about as broad as long, and those following gradually increase in length, becoming

much elongated distally. The pinnule is about as stout basally as Pi, but it tapers

more slowly and consequently appears considerably stouter in its distal half. The
distal ends of the segments are more or less produced, and some of the proximal seg-

ments bear fine spmes on the distal ventral border and a single large spine on the distal

end of the side toward the arm tip. The slender distal segments have swollen ends,

the distal ends being overlapping and finely spinous. The fourth to eighth segments

bear a gonad. The distal pinnules are 9 mm. long, with about 20 segments, of which

the first two are short and broad and those following rapidly become elongated and

very long and slender distally. The distal ends of the segments are overlapping and

very finely spinous.

Spicules in the perisome of the pinnides appear to be very scarce. Thej' consist

of very slender straight or slightly curved rods with unmodified ends.

The color (dry) is yellowish white, the cirri white.

Azotes.—Dr. Hubert Lyman Clark wrote that this long-armed, delicate comatulid

seems to be rather uncommon, tliough it was taken on both Atlantis cruises, in 1938

and in 1939. It occurs along the northern coast of Camaguey, Santa Clara, and

Matanzas Provinces, Cuba, in 195 to 425 fathoms, and also on the southern coast of the

island at Bahia de Cochinos in 185 fathoms. He said that the largest and best preserved

of the nine specimens has arms 75 to 80 mm. long.

Localities.—Atlantis station 2982; north of Punta Alegre, Camaguej' Province

Oat. 22°48' N., long. 78°50'30" W.); 383 meters; March 11, 1938 [H. L. Clark, 1941].

Atlantis station 2982C; north of Punta Alegre, Camaguey Province (lat. 22°48' N.,

long. 7S°50' W.); 383 meters; March 11, 1938 [H. L. Clark, 1941).

Atlantis station 2989; north of Puerto Sagua la Grande, Santa Clara Pro\nnce

(lat. 23°10' N., long. 80°04' W.); 658 meters; March 14, 1938 [A. H. Clark, 1940;

H. L. Clark, 1941] (1, M.C.Z., 1010). Type locaUty.
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Atlantis station 2990A; north of Puerto Sagua la Grande, Santa Clara Province

(lat. 23°16'30" N., long. 80°11' W.); 759 meters; March 14, 1938 [H. L. Clark, 1941].

Atlantis station 3320; Bahia de Cochinos, Santa Clara Province (lat. 22°13' N.,

long. 81°11' W.); 338 meters; April 4, 1939 [H. L. Clark, 1941].

Atlantis station 3406 ; noxthwest of Cayo Coco, Camaguey Province (lat. 22°42' N.,

long. 78°38' W.); 366 meters; April 29, 1939 [H. L. Clark, 1941].

Atlantis station 3463; Bahia de Matanzas Gat. 23°09' N., long. 81°26' W.);

420 metei-s; May 9, 1939 [H. L. Clark, 1941).

Atiantis station 3469; Bahia de Matanzas (lat. 23°12' N., long. 81°22' W.): 777

meters; May 9, 1939 [H. L. Clark, 1941].

Geographical range.—Coasts of Cuba.

Bathymetrical range.—From 338 to 777 meters.

CAKYOMETRA SPINOSA A. H. Clark

Caryometra spinosa A. H. Clark, Mem. Soc. Cubana Hist. Nat., vol. 14, No. 2, 1940, p. 143

(in key), p. 151 (description; Atlantis station 2990; also station 3320), pi. 21, fig. 5.—H. L. Clark,

Mem. Soc. Cubana Hist. Nat., vol. 15, No. 1, 1941, p. 12 {Atlantis stations 3320, 3326;

not found at station 2990; notes).—A. H. Clark, Bull. U.S. Fish. Comm., vol. 55, 1954, p. 374

(listed).

Diagnostic features.—The cirri are long and slender, with 27 to 34 segments, of

which the longest pro.ximal are six times or more as long as the median width, and the

terminal arc longer than broad, arranged in 15 columns on the centrodorsal; the

brachials have strongly everted and serrate distal ends; P, is about 8 mm. long, with

21+ segments; Pj is much stouter than P,.

Description.—The centrodorsal is roimded conical, 2.3 mm. wide at the base and

2.5 mm. high. The cirrus sockets are arranged in 15 coliunns, 3 in each radial area,

the columns being separated by ridges which are the appressed lateral portions of the

elevated rims of the cirrus sockets. The interradial ridges are not distinguishable

from the two radial, so that there are 15 equally spaced coliunns of cirrus sockets about

the centrodorsal. The cirrus sockets are laterally flattened, rather deeply excavated

with high rims, and have a central transversely oval elevation pierced by the trans-

versely oval central canal. There are 2 functional cirrus sockets in each column.

The obsolete cirrus sockets in the distal half of the centrodorsal are filled with dense

tufts of long fine spicules, wliich give it the appearance of being covered with rather

long glassy hairs indistinctly segregated into tufts.

The ciiTi are XXX, 27-34, from 30 to 33 mm. long, slender and delicate, straight

pro.ximally and shghtlj' curved in the distal portion. The first segment is between two

and three times as broad as long, the second is about twice as broad as the median length,

about twice as long ventrally as dorsally, with a strongly concave distal border, and the

third is from two to three times as long as its median width with a slightly expanded

proximal and much expanded distal end. The succeeding segments rapidly become

elongated, the sixth and following being six times as long as the median width or even

longer, gradually mcreasing in width m the distal half so that the produced distal edge

overlaps the base of the segment succeeding. On the third and following segments the

median dorsal portion of the distal edge is produced into a point which slowly increases

in length and prominence, becoming a distally directed dorsal spine. The distal over-
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lapping ends of the segments have a narrow glassy border which is widest in the dorsal

lialf wilcre it runs to the dorsal spine. In the distal third of the cirri the segments

gradually decrease in length so that the ninth from the end of the cirrus is about twice

as long as broad, and the penultimate is only slightly longer than broad. The opposing

spine is conical, glassy, arising from most of the dorsal surface of the penultimate seg-

ment and \vith its ape.x in the same line as the distal border of that segment. The
tenninal claw is somewhat longer than the penultimate segment and is moderately and

evenly curved.

The radials are visible as narrow strongly curved bands above the rim of the

centrodorsal. Each radial is separated from those on either side by a V-shaped notch.

The IBri are short, about six times as broad as long in the median line, with the lateral

borders about t%vice as long as the median length. The IBrj (axillaries) are rhombic,

about as long as broad, with the distal angle produced and acute and the distal sides

strongly concave. The distal edges of the IBri and IBrj and the lateral portions of the

projdmal edge of the IBrj are strongly everted and coarselj' and irregularly serrate.

The IBr series are well-rounded dorsally and are not in lateral contact.

There are 10 arms. The first brachials are four or five times as long exteriorly as

interiorly. The portion from the inner end to the median line is narrow with parallel

sides; from the median line to the outer border the proximal and distal edges diverge

rapidly. The distal edge is strongly everted and serrate. The second brachials are

much larger than the first, irregularly quadrate with, a strong rounded proximal process

deeply incising the first brachials. The distal edge is strongly everted and serrate.

The first syzygial pair (composed of brachials 3+4) is slightly broader than long; the

distal border is armed with a row of conspicuous and rather long and broad more or less

webbed spines. The next five or six brachials have the distal edge very strongly spinous,

but on those following the distal edge is smooth and not produced.

Syzygies occur between brachials 3-f4 and 10+11, or 3-t-4, 9+ 10, 13+ 14, and

16+17, in the two arms preserved be3'ond the base.

P] is about 8 mm. long, slender and becoming very dcHcate and filiform distally,

with 21+ segments. The first five segments are roughly about as long as broad with

broadly rounded angles and small tufts of spines on the middle of the distal ends. The
following segments rapidly become elongated, those in the distal third of the pinnule

being five or six times as long as broad with expanded and overlapping distal ends.

P, is similar to Pi. Pj and the following piimulcs are much stouter than Pi—about twice

as broad iu the proximal portion—but only the bases are preserved. The earlier seg-

ments bear a conspicuous broad spine or tuft of spines at the distal end on the side

toward the arm tip.

The spicules in the perisome of the pinnules are conspicuous and very character-

istic. There is only a single row. The spicules are long, about two-thirds as long as the

pinnule segments, rather slender, and abruptly bent or curved upward at a slight angle

at about the middle. In some cases the upper branch of the bifurcation bears two long

spines on the outer side and ends in a shortly bifurcated tip while the lower branch, which

is about half as long as the upper, bears a single spine about half as long as the spines on

the upper branch and ends in a bifurcated tip; the upper branch of the bifurcation is

nearly a quarter the length of the spicule. In other cases the upper branch of the bi-

furcation bears two processes each with a bifurcated tip and itself ends in a bifurcated

tip, while the lower bears one branch with a bifurcated tip, or is without a lateral branch.
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This proximal bifurcation of the spicule with the upper branch more developed than the

lower is, so far as I am aware, unique. The distal ends of the spicule bifurcate, the

branches of the fork being from a third to half as long as the distance from the bifurca-

tion to the central angle of the spicule. The upper branch of the fork is smooth and ends

in a sharp point; the lower branch, which is slightly longer, bears in its outer half many
slender spines projecting from it at right angles. In the pro.ximal portion of the pinnule

the upper branch of the bifurcation usually bears spines on the upper half and the lower

branch bears a long, downward pointing, sharp spine at about the middle, or is itself

bifurcated. At the pinnule tips the spicules become reduced to long slender rods curved

slightly in the middle with the lower end bifurcated, the branches of the bifurcation being

very short, and the upper end undivided and sharply pointed and bearing a few small

lateral spines. There are occasional, though rare, modifications. At the pinnule base

the earliest spicules are often somewhat curved or sinuous simple rods pointed at the

lower end and somewhat roughened at the distal end. One spicide was found in the

shape of a Y with all the branches of equal length.

The color (dry) is yellowish white, the perisome brown.

Notes.—Dr. Hubert Lyman Clark said that this is another scarce novelty taken

only in 1939, and then only in the Bahia de Cochinos on the southern coast of Santa

Clara Province, Cuba, in 185 to 265 fathoms (Atlantis stations 3320 and 3326). The

more or less everted minutely spinous upper margin of the brachials and the extremely

long (35 to 45 mm.) cirri are distinctive. In none of the five specimens are any of the

amis approximately whole, but the fragments indicate that they were at least 75 to

80 mm. long in life. Dr. Clark said that the holotype came from station 3320, not

2990 as stated by me. The species was not found at station 2990.

Localities.—Atlantis station 3320; Bahia de Cochinos, south coast of Santa Clara

Province, Cuba (lat. 22°13' N., long. 81°11' W.); 338 meters; April 4, 1939 [A. H. Clark,

1940; also given by error as station 2990; H. L. Clark, 1941] (2, the holotj-pe [M.C.Z.,

1014] and one other). Type locality.

Atlantis station 3326; Bahia de Cochinos (lat. 22°09' N., long. Sl°09' W.); 484

meters; April 4, 1939 [H. L. Clark, 1941].

Geographical range.—Known only from Bahia de Cochinos on the south coast of

Santa Clara Province, Cuba.

Bathymetrical range.—From 338 to 484 meters.

CARYOMETRA MONILICIRRA A. H. Clark

Caryomelra monilicirra A. II. Clark, Mem. Soc. Cubana Kist. Nat., vol. 14, No. 2, 1940, p. 143 (in

key), p. 144 (description; Atlantis st.ation 3435), pi. 21, fig. 1; text figs. 1, 2, p. 147.—H. L. Cuirk,

Mem. Soc. Cubana Hist. Nat., vol. 15, No. 1, 1941, p. 12 {Atlantis station 3435; notes).— .A.. II.

Clark, Bull. U.S. Fish. Comm., vol. 55, 1954, p. 374 (listed).

Diagnostic features.—The cirri are short, strongly curved in the distal half, ^^•ith 19

to 24 (usually 20) segments, of which the longest proximal are five or six times as long

as the median width and the distal are about as long as broad, arranged in 10 columns on

the ccntrodorsal; tlic arms are 30 mm. long in the holotype; the brachials have prom-

inently everted and spinous distal ends; P, is 4 mm. long, with 13 segments; P2 is 3 mm.
long, with 12 segments.

Description.—The ccntrodorsal is rounded conical with shghtly convex sides, 1.2

mm. broad at the base and about the same distance from the apex to the rim. The
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cirrus sockets arc arranged in 10 closely crowded columns of from 2 to 4 (usually 3) each;

the pairs of columns in each radial area are not separated from those in adjacent radial

areas. The apical portion of the centrodorsal bears a number of cylindrical papillae

apparently occupying obsolete cirrus sockets.

The cirri are about XXX, 19-24 (usually 20), the longest 9 mm. long; all the cirri

are strongly incurved in the distal half. The first segment is about twice as broad as

long, the second is not quite so long as the width of the expanded distal end, the third

is somewhat over three times as long as the median ^ndth, or twice as long as the width
of the expanded distal end, and the fourth, or fourth and fifth, are between five and six

times as long as the median width. Those following decrease rather rapidly in length,

the last ten or twelve being about as long as broad. The earlier segments have the

proximal end slightly expanded and the distal end much expanded and flaring, somewhat
more so on the dorsal than on the ventral side, the free edge that overlaps the base of the

segment following being finely serrate. The short outer segments are half again as

broad distally as proximally. The ventral profile is gently and almost regularly con-

cave; the dorsal profile is straight in the proximal half or third, then strongly convex,

so that the dorsal distal end is about a third the wadth of the base of the segment succeed-

ing below it. The dorsal extension of the distal ends of the outer segments is rounded

and not carinate, and is finely spmous with often a somewhat enlarged central spine.

On the outer segments the entire distal edge is produced and overlapping with a glassy

border, though this is much less conspicuous in the lateral and ventral portions than

dorsaUy. The opposing spine is long, slender, conical, and erect, terminally situated,

reaching a height about equal to the distal width of the penultunate segment and arising

from nearly the entu-e dorsal surface of the segment. The terminal claw is somewhat
longer than the penultimate segment and is rather slender and moderately curved.

The ciu-ious knobby appearance of the cirri in their outer portion is very characteristic.

The surface of the cirrus segments is marked with very numerous fine spots.

The distal border of the radials is just visible beyond the rim of the centrodorsal,

from wliich their outer surface extends outward at right angles to the dorsoventral

axis. In the intcrradial angles the radials are produced distally, separating the bases

of the IBri; the laterodistal angles of the radials are separated bj- a slight notch. The
IBri are short, over six times as broad as long in the midradial line, slighth' longer later-

ally then in the midline. Thej- are entirelj- separated lateral^, but their lateral borders

are parallel. Tiie dorsal surface is concave. The proximal border is prominent, but

smooth. The distal border is slightly produced and finely spinous. The IBrj (axillaries)

are rhombic, short and broad, half again as broad as long, with the distal edges strongly

and the proximal borders less strongly concave. The distal borders are everted and
spinous, this spinous eversion having a somewhat stronger curve than the distal edge;

ttie outer portion of the pro.ximal borders bears a few minute spines. The sharp lateral

angles of the axillaries are in contact laterally, forming an irregular water pore beneath

them.

The 10 arms are 30 mm. long. The first brachials are about three times as long

exteriorly as interiorly. From their inner ends the pro.ximal and distal borders run

almost parallel to the midline, then diverge rapidly to the outer border. The pro.ximal

lx)r(lpr is slightly everted but unmodified. The distal border is everted and armed ^vith

a frill of webbed spines. The inner ends of two adjacent fu'st brachials diverge at an
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ano-le of 90°. The second brachials are much hirgcr than the first and are irreguhirly

quadrate. The distal border is everted and strongly spinous, and there are some smaller

spines on the inner and outer ends of the proximal border. The first syzygial pair

(composed of bracliials 3+4) is slightly longer than broad, oblong or very slightly

longer interiorly than exteriorly; the distal border is everted and strongly spmous, and

there is a line of lower spines just below the syzygial line. The next four brachials are

slightly broader than long, roughly oblong, with the central portion of the distal edge

everted and strongly spinous. The brachials following the second syzygy are very

obliquely wedge-shaped, longer than broad, with the central portion of the distal edge

bearing a frill of spines which gradually diminishes in width and height and disappears

at about the middle of the arm, though it may be represented in the outer portion of

the arm by a few small glassy spmcs on the distal edge of the brachials. The brachials

following tlie third syzygy are obliquely wedge-shaped, longer than broad, gradually

becoming elongated distally.

Sj-zygies occur between brachials .3+ 4, 9+10, and 14+15, and distally at intervals

of 2 muscular articulations.

Pi is 4 mm. long, slender and gradually tapering, becoming filiform distally. It

is composed of 13 segments, of which the first is short, the second is about as long

as broad, the third is half again as long as broad, the fourth is twice as long as broad,

and the fifth is nearly four times as long as broad. The segments following rapidly

become longer, and exceedingly elongated and slender distally. The second and

third segments have a prominent tuft of spines on the side toward the arm tip, and

those following have flaring and spinous distal ends. Po is 3 mm. long, \vath 12 seg-

ments, of which the first is broader than long, the second is about as long as broad,

the third is half again as long as broad, and those following rapidly become elon-

gated, the distal being excessively long and slender. The second, third, and fourth

segments have a coarse spine on the distal dorsal end, and those following have over-

lapping and spinous distal ends. The pinnule is somewhat stouter basally than P],

but tapers more rapidly in the basal third. The pinnules immediately following

appear to resemble P2.

The spicules in the perisome of the pinnules are long, about two-thirds the length

of a pinnule segment, and are slightly bent in the middle. The proximal half, lying

parallel to the pinnule segment, is usually slightly swollen. The lower end is pointed.

The upper end carries several sharp spines of various lengths at right angles to the

shaft, of which the most proximal are the longest. Occasionally the first or second

spine on tlie lower side is enlarged and greatly elongated, nearly half the length of the

entire spicule, and recurved so that its distal end, which lies along the pinnule seg-

ment, is parallel to the main shaft. Very rarely the distal end of the spicule is

bifurcated, the bifurcation having short branches.

The color (dry) is yellowish white, the perisome brown.

Notes.—Dr. Hubert Lyman Clark said that this seems to be a rare species fox

it was not taken in 1938 and only once in 1939. A single specimen with arms about

25 mm. long and the cirri 7 or 8 mm. long was dredged at station 3435. It is easily

distinguished by the curious short and almost moniliform cirri.

Locality.—Atlantis station 3435; north of Caibarien, Santa Clara Province, Cuba

Gat. 23°05' N., long. 79°25' W.); 466 meters; May 2, 1939 [A. H. Clark, 1940; H. L.

Clark, 1941] (1, M.C.Z., 1013 [holotype]).
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CARYOMETHA ATLANTIDIS A. H. CInrk

?Antedon liarlhra Hartlaub, Mem. Mus. Comp. Zool., vol. 27, No. 4, 1912, p. 399, pi. 7, figs. 8-10,
pi. 15, fig. 1.

Caryomelra atlantidis A H. Clark, Mem. Soc. Cubana Hist. Nat., vol. 14, No. 2, 1940, p 142, p. 143 (in

key), p. 148 (description; Atlantis stations 3391, 3394, 3412), pi. 21, figs. 2-4; text fig. 3, p. 149.—
H. L. Clark, Mem. Soc. Cubana Hist. Nat., vol. 15, No. 1, 1941, p. 11 (Atlantis stations

2960, 2963D, 2983A, 3385, 3386, 3389, 3391, 3392, 3393, 3394, 3401, 3404, 3405, 3412, 3413,
3416, 3421, 3427; notes).—A. H. Clark, Bull. U.S. Fish. Coram., vol. 55, 1954, p. 374 (listed)!

Diagnostic features.—The cirri are long, very slender, scarcely curved distally,

tapering to a fine point without an opposing spine, with 22 segments, of which the
longest proximal are about six times as long as the median width and the distal are

much longer than broad, arranged in 10 columns on the centrodorsal, large specimens
with incipient radial columns; the arms were probably about 70 mm. lorn' in the

holotj'pe; P, is 5 ram. long, with 10 segments; P, appears to resemble P,.

Description.—The centrodorsal is low conical, broader at the base than high,

with the apex shghtly blunted. The apical third is free of cirrus sockets and is

finely roughened. The cirrus sockets are arranged in two columns of 2 each in each
radial area. The two colimms in each radial area are somewhat closer together than
the columns of adjacent radial areas. The upper cirrus sockets are oval, the lower

egg-shaped with the more pointed end downward. They are rather deep with a rather

high and broad raised rim, and the central portion of the median cavity is abruptly

raised into a transversely oval elevation. The sockets in each colimin alternate ^vith

those in the columns adjacent.

The cirri are XX, 22, 25 mm. long. They are slender, and in the distal third

taper to a fine point. The first segment is more than twice as broad as long, the second
is shorter dorsally but longer ventrally, and the third is about twice as long as the

median width and is centrally constricted. Those following are gi'eatly elongated,

about six times as long as the median width; they increase slowly in width toward each
end, more toward the distal than toward the proximal. After the middle of the cirrus

the segments become shghtlj' shorter ^v-ith the dorsal and ventral profiles straight and
parallel; on the last four segments the length progressively increases and the segments
taper distally, so that the last segment ends in a fuie point terminated by a minute,

conical, glassy terminal daw. The cirri are entirely smooth dorsally.

The ends of the basal raj-s are visible as broad low rhombic elevations in the inter-

radial angles.

The radials are short, about six times as broad as long, \\-ith the distal border straight.

Interradially their laterodistal angles are separated by a notch, the sides of which make
approximately a right angle with each other. The IBri are about four times as broad

as the median length, half again as long interradiallj' as in the midradial line. Their

lateral edges are parallel and are widely separated from those of their neighboi-s. The
pro.ximal, distal, and lateral bordei-s are smooth and unmodified. The IBrj (axillaries)

are rhombic, half again as broad as long; the lateral angles overhang the laterodistal

angles of the IBrj. The distal edges are slightly and evenly concave and tlie distal

angle is sharp, the lines from the distal apex to tlie lateral angles making with each

other an angle of about 120° or somewhat more.

The 10 arms are probably about 70 mm. long. The fii-st brachials are about three

times as broad as the median length, half again as long exteriorlj' as interiorlj', with the
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distal border slightly and evenly concave. The inner proximal angles are just in contact

over tlie distal angle of tlie axillary, and the inner sides make with each other an angle

of about 70°. The second brachials are nearly twice as large as the first, with the proxi-

mal border smoothly and rather strongly convex. The first syzygial pair (composed of

brachials 3+4) is about half again as long as broad, shghtly longer interiorly than

exteriorly'. The fifth brachial is nearly as long as the preceding syzygial pair, but the

sixth, seventh, and eightli are onlj' slightly longer than broad. The second syz3'gial

pair (composed of brachials 9+ 10) is not quite twice as long as broad; the syzygial

line is slightlj' raised. After the second syzj-gy the brachials become very obhqucly

wedge-shaped and longer than broad. The ends of the brachials are unmodified.

Syzygies occur between brachials 3+4, 9+ 10, and 14+15, and distally at intervals

of 3 or 4 muscular articulations.

P, is 5 mm. long, moderateh' slender, composed of 10 segments, of which the first

is about as broad as long, tlie second is t\vice as long as broad with the distal end shghtly

enlarged, and the third is three times as long as broad or longer; those following are

gi-eatly elongated and slender except the last, which is minute, not a fourth as long as

that preceding. P2 appears to resemble Pi.

The broadly exposed interbrachial areas of the disk bear numerous small rounded

granules in the central portion.

In the perisome of the pinnules there are two rows of spicules, an inner along the

pinnule segments and an outer, of wliich the inner ends overlap the outer ends of the

spicules of the inner row. The spicules of the inner (lower) row are about half as long

as the pinnule segments, slender, and bent, or more or less broadly curved in the middle.

The lower ends are occasionally bifurcated, the long pointed branches of the bifurcation

diverging at an angle of about 90°, and the upper or outer ends are more or less broad-

ened, sometimes fanlike, and pierced with from one to three holes, more rarch' simply

or twice bifurcated, the bifurcations ^vith short branches. The outer spicules are about

half as long as the inner and correspondingly more slender. The lower end is usually

pointed, rarely bifurcated; the upper (outer) end is expanded into a deUcate network

usuall\- surrounding three large holes; sometimes there are only two holes, or a single

hole, and rarely the tip is siniplj' doublj' bifurcated.

The color (dry) is j-ellowish white, the cirri clearer white, the perisome b^o^^^l.

Notes.—The largest specimen from station 3391 has the arms about 90 mm. long.

There are three columns of cirrus sockets in each radial area on the centrodoi-sal, but

one column is represented by onh' a single socket. Pi is 6 mm. long with 10 to 12

segments. P2 is .5 mm. long, about as stout basally as Pj, smooth and tapering evenly

to a delicate tip, with 12 segments, of which the first is oblong, half again as broad as

long, the second is half again as long as broad, the third is twice as long as broad, and

those following gradually elongate, becoming about six times as long as broad distally.

The distal pinnules are long and slender, 11 mm. long, with 22 segments.

In the specimens from stations 3391 and 3412, which are preserved in alcohol,

the perisome is very light, gra^'ish or dirty j-ellowish white, and translucent. The

interbrachial areas are naked or more or less thickly beset with small calcareous gran-

ules, especially in the central portion. The distal intersyzj'gial interval is usually

3, though frequently 4, muscular articulations.

Dr. II. L. Clark wrote that this dainty little comatulid is apparently common
on both coasts of Cuba, as it was taken bj' the Atlantis in 1938 and even more frequently

in 1939. It was found at no fewer tlian 18 stations at depths of from 200 to 290 fath-
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oms. He said that it is extremely delicate and fragile, and all of the 44 specimens

are badly damaged. Not one is approximately whole, but it is possible to determine

that large specimens have the disk 3 or 4 mm. across, the arms 90 to 100 mm. long,

and the thi-eadlike cirri 25 to 30 mm. long. The color is apparently white or pale

yellowish. The holotype (M.C.Z., 1011) is from station 3394 m the Old Bahama
Channel off Camaguey, in 200 fathoms.

Hartlaub's Antedon Uarthra undoubtedly belongs to the genus Carynmetra, but

the specimen from which it was described was so very badly broken as to render its

recognition a matter of considerable uncertainty. The columnar arrangement of the

cirrus sockets on the centrodorsal is not shown in the drawing (plate 7, figure 8) but is

evident in the photograph (plate 15, figure 1). Hartlaub gives the cirri as about

XXXV, and the best preserved Pi as 10 mm. long, with 13 segments; the total length

of Pi was estimated as about 12 to 13 mm.
From the description and figures there is seen to be a fairly close agreement be-

tween Antedon Uarthra and Carijometra atlantidis, but the type of the fonner is larger

with the centrodorsal 4.3 mm. in diameter, with more numerous cirri, and with a longer

P, which is composed of more numerous segments. It is probable that Antedon Uarthra

is the same as Caryometra atlantidis, but this is not demonstrable on the evidence at

present available. Antedon Uarthra was dredged by the Blake at station 262 off Grenada

in 92 fathoms in a bottom temperature of 62° F. (16.7° C).

Hartlaub described Antedon Uarthra as follows: The centrodoi-sal is conical with a

sharp apex and a broad base. The apex of the centrodorsal is free of cirri for a short

distance. There are about 35 cutus sockets which are small, from which it is inferred

that the cu-ri are slender. All the cirri have been lost.

Only a small portion of the radials is visible. The IBri are slightly trapezoidal,

broader than long; the proximal border is broader than the distal border, and the latter

is narrower than the axillary. The distal border has a small vertical elevation which,

together with the point of the distal border of the a.xillary, makes a synarthrial tubercle

on the articulation between the two ossicles. The IBra (axillaries) are only a little

longer than the IBri, rhombic rather than hexagonal as the lateral edges are short.

The IBri and the a.xillaries are entirely free laterally.

The 10 arms are probably about 90 mm. long. The rather short first brachials

are interiorly in contact only by their lower corners. They are somewhat longer

exteriorly than interiorly. The second brachials are pentagonal, markedly longer

than the first in the median line and with the proximal border produced into a median

angle. There is a synarthrial tubercle on the articulation between the first two brach-

ials. The first syzygial pair (composed of braciiials 3+4) is squarish or often somewhat

broader than long. The brachials following are shorter than the syzygial pair and are

slightly trapezoidal with somewhat oblique articulations. From the fragments of the

arms tiuit have been preserved it maj- be inferred that the dorsal surface of the brachials

is never triangular but remains trapezoidal or bluntly wedge-shaped. Toward the

end of the arms the brachials, with the exception of the very long syzygial pairs, appear

to be as long as broad. The arms everywhere are entirely smooth. The ambulacral

surface of the aims has a rather characteristic appearance as a result of the way in

which the musculature is interrupted, in the proximal ann region through fine, in the

distal region stronger tongue-shaped or bandlike lateral processes of the brachials

which extend inward to the middle of the ambulacral side.

The first syzygy is between brachials 3 -|- 4 ; on an arm preserved as far as the four-
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tccnth brachial the second syzygy is between brachials 9+10 and the third is between

brachials 13+ 14. The distal intersyzygial interval is usually 4, less commonly 3,

and very seldom 5 muscular articulations.

Pi is estimated to have about 15 segments with only one short basal segment;

the second segment is already somewhat longer than broad, and the following segments

are slender and greatly elongated, up to 1.5 mm. in length. No pinnule is entire.

The best preserved is 10 mm. long, \vith 13 segments. The length of an uninjured

pinnule is estimated as about 12 to 13 mm. No P, is entire. The best preserved has

10 segments, of whicli the first is short and those following are as in Pi. Apparently

P. is not shorter than P,. Pj is in no case entire. The best preserved also has elon-

gated segments with the exception of the two short basal ones. There are in all 7

segments preserved. Apparently Pj is smaller and more slender than Pi. Of tlie later

pinnules, of which a few segments are preserved, it can only be said that the two basal

segments are short, those following elongate. In addition it may be noted that on the

distal arm fragments the pinnules show a peculiar condition in the second short basal

segment. The distal border is not straight but is drawn out into a small proxinially

directed point; besides, the articulation between the first and second segments is

broader than the othei"s.

The disk is 9 mm. in diameter, unplated and not incised. The arms are free

beyond the third brachial. Sacculi were not found.

In color the skeleton is uniform white, the disk gray, and the brachial ambulacra

j'ellow brown.

The single specimen upon which this species is based was badly broken, and

Hartlaub said tliat it was only after long hesitation that he decided to describe it.

Also, Carpenter to all appearances had considered it as representing a new species,

as was sho\vn bj' the figure he had prepared. Carpenter left no specific designation

with the specunen, only the Blake label havmg been found with it. But Hartlaub

considered that the characters given in his description were sufficient to justify the

establislunent of a new species.

Localities.—Atlantis station 2960; south coast of Cuba; Bahia de Cochinos, Santa

Clara Province (lat. 22°07' N., long. SrOS'SO" W.);493 meters; February 18, 1938

[H. L. Clark, 1941].

Atlantis station 2963D; south coast of Cuba; Bahia de Cochinos, Santa Clara

Province (lat. 22°07' N., long. 81°0S' W.); 402-502 meters; February 25, 1938 [H. L.

Clark, 1941].

Atlantis station 3385; Old Bahama Channel north of Camaguey Province, Cuba
(lat. 22°33' N., long. 78°02' W.); 530 meters; April 26, 1939 [H. L. Clark, 1941].

Atlantis station 2983A; Santaren Channel, north of Santa Clara Province, Cuba
(lat. 23°11' N., long. 79°08' W.) ; 429 meters; March 12, 1938 [H. L. Clark, 1941).

Atlantis station 3386; Old Bahama Channel, north of Camaguey Province, Cuba
(lat. 22°33' N., long. 78°11'30" W.); 402 meters; April 26, 1939 [H. L. Clark, 1941].

Atlantis station 3389; north of Cayo Coco, Camaguey Province, Cuba (lat. 22°32'

N., long. 78°08' W.); 402 meters; April 27, 1939 [H. L. Clark, 1941].

Atlantis station 3391 ; north of Cayo Coco, Camaguey Province, Cuba (lat. 22°34'

N., long. 78°14' W.); 402 meters; April 27, 1939 [A. H. Clark, 1940; H. L. Clark, 1941]

(4, M.C.Z.).

Atlantis station 3392; north of Caj'o Coco, Camaguey Province, Cuba (lat. 22°35'

N., long. 78°16' W.); 411 meters; April 27, 1939 [H. L. Clark, 1941].
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Atlantis station 3393; north of Ca.yo Coco, Camagucy Province, Cuba (lat. 22°36'

N., long. 78°19' W.); 402 meters; April 27, 1939 [H. L. Clark, 1941].

Atlantis station 3394; north of Cayo Coco, Camagucy Province, Cuba (lat. 22°34'

N., long. 78°14' W.); 366 meters; April 27, 1939 [A. H. Clark, 1940; H. L. Clark, 1941]

(3, M.C.Z., including the holotype, 1101). Type locality.

Atlantis station 3401; north of Cayo Coco, Camagucy Province, Cuba (lat. 22°36'

N., long. 78°19' W.); 429 meters; April 28, 1939 [11. L. Clark, 1941].

Atlantis station 3404; north of Cayo Coco, Camaguey Province, Cuba (lat. 22°37'

N., long. 78°23'30" W.); 393 meters; April 28, 1939 [H. L. Clark, 1941].

Atlantis station 3405; north of Caj-o Coco, Camaguey Province, Cuba (lat. 22°38'

N., long. 78°25' W.); 429 meters; April 28, 1939 [H. L. Clark, 1941].

Atlantis station 3412; north of Puuta Alegre, Camaguey Province, Cuba (lat.

22°49' N., long. 78°48' W.) ; 429 meters; April 29, 1939 [A. H. Clark, 1940; H. L. Clark,

1941] (9, M.C.Z.).

Atlantis station 3413; north of Punta Alegre, Camaguey Province, Cuba (lat.

22°50' N., long. 78°50' W.); 393 meters; April 29, 1939 [IL L. Clark, 1941].

Atlantis station 3416; north of Punta Alegre, Camaguey Province, Cuba (lat.

22°50' N., long. 78°55' W.); 366 meters; AprQ 30, 1939 [H. L. Clark, 1941].

Altantis station 3421; northeast of Caibarien, Santa Clara Province, Cuba Qat.

22°49' N., long. 79°07' W.); 429 meters; April 30, 1939 [H. L. Clark, 1941].

Atlantis station 3427; north of Caibarien, Santa Clara Province, Cuba (lat.

22°52'30" N., long. 79°20' W.); 439 meters; May 1, 1939 [H. L. Clark, 1941].

Doubtful locality.—Blake station 262; off Grenada (lat. 12°01'45" N., long.

61°47'25" W.); 168 meters; bottom temperature 16.66° C; fine sand; March 1, 1879

[Hartlaub, 1912; A. H. Clark, 1940].

Geographical range.—Coasts of Cuba; ?Grenada.

Bathymetrical range.—From 366 to 530 meters.

History.—In his report on the comatulids of the Blake Expedition published in

1912 Dr. Clemens Hartlaub described and figured Antedon liarthra from a much-broken
specimen from station 262. It is possible that Antedon liarthra represents the present

species, but there is no definite proof of this.

Caryoinetra atlantidis was described and figured in 1940 from a specimen from
Atlantis station 3394. In addition to the type, two other specimens from station 3394

were recorded as well as four from station 3391 and nine from station 3412, and notes

on them were given. In 1941 Dr. Hubert Lyman Clark recorded this species from

fifteen additional stations and gave brief notes on them.

Subfamily ISOMETRINAE

Isometrinae A. H. Clark, Journ. Washington Acad. Sci., vol. 7, No. 5, 1917, p. 127 (includes only

Isometra); No. 16, p. 504 (in key), p. 510 (Isometra onl.y); Unstalked crinoids of the Siboga-

Exped., 1918, p. 196 (in key), p. 239 (includes only Isometra); The Danish Ingolf-Exped., vol. 4,

No. 5, Crinoidea, 1923, p. 49 (in key).—Gisl^n, Zool. Bidrag Uppsala, vol. 9, 1924, pp. 91, 232;

Ark. Zool., vol. 19, No. 32, 1928, p. 11.—John, Discovery Reports, vol. 18, 1938, pp. 123, 124,

174; Rep. B.A.N.Z. Antarctic Res. Exped. 1929-31, ser. B, vol. 4, pt. 6, 1939, p. 206.—Gisl£n,
Rep. Swedish Deep Sea Exped., vol. 2, Zool., No. 4, 1951, p. 55.

Diagnosis [by A.M.C.].—-A subfamily of Antedonidae in wiiich the cirrus sockets

are arranged in altcrnatmg rows on the conical to hemispherical centrodorsal; the

cirri are stout and well-developed, the peripheral ones with usually 30 to 40 segments,
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exceptionally {Isometra hordea) up to 75; the ciiTus segments are short, the longest

bemg barely longer than the median width, rarely up to twice as long as wide; the

division series and lower brachials are always closely apposed with straight sides; the

proxini al pinnules arc relativclj' short, usually tapering evenly from a wide base, with fairly

stout segments not conspicuously expanded and thorn}' at their distal ends but on the

contrary often tapering; Pi has 5 to 17 segments and may be longer or shorter than P,

which has 6 to 14 segments; the genital pinnules are particularly characteristic, the

mature ones with at least two markedly expanded segments towards their bases form-

ing a brood pouch in the female for the developing young, the species being viviparous;

a similar expansion occurs in the males but is longer, involving more segments, and

less abrupt; the first genital pinnule varies in position from P2 to P7, but the position,

within a limit of two or three pinnules, appears to be characteristic of the species.

Geographical range.—Known from the South Atlantic off the southern tip of

Brazil southwards to the Falkland-Magellanic region, the Shag Rocks near South

Georgia, the South Shetlands, Graham Land and the shores of Antarctica.

Bathymetrical range.—Known from 79 to 1097 meters.

Remarks [by A.M.C.].—In the manuscript Mr. Clark had included Isometra in

the subfamily Batlnaiietrinae. He gave no explanation of his reason for this change,

presumably made about 1923 when the major part of this work appears to have been

written, and as far as I can see his only published intimation of this move is in his

report of the crinoids of the Australasian Antarctic Expedition (1937), where he lists

Isometra vimpara under the heading Bathymetrinae.

It is possible that he was influenced by Mortensen's description (1918) of Phrixo-

metra, a genus of Bathymetrinae with a pouchlike marsupium on each genital pinnule

of the female, although this does not involve an expansion of the pinnule segments

themselves as there is in Isometra. However, in my opinion, this analogy does not

constitute a sufBcient link to justify amalgamation of the subfamilies Isometrinae and

BathjTnctrinae. Js'ot only do the species of Isometra have this very distinctive modi-

fication of the segments of the genital pinnules but also the relatively short, stout,

tapering oral pinnules of Isometra are very different from the slender ones of the Bathy-

metrinae with their markedly elongate outer segments. The cirri too of Isometra

are much more stout with relatively shorter segments than those of most species of

the Bathj'motrinae. In fact, in comparing the subfamilies of Antedonidae, I found

the Isometrinae as clearly marked off from the Bathymetrinae as the other subfamilies,

if not more so. The new species of Isometra collected by the Discovery Investigations and

B.A.N.Z.A.R.E. show a constancy of characters linking them closelj'' with the older species.

There is evidence that Mr. Clark himself had second thoughts about merging the

Isometrinae and the Bathymetrinae, as in the list of species for the Contents of this

work, which he made subsequent to Dr. Dilwyn John's Discovery Report (1938), the

Isometrinae is included separately.

Genus ISOMETRA A. H. Clark*

Aniedon (part) P. H. Carpe.nter, Proc. Roy. Soc. London, vol. 28, 1879, p. 381, and following authors.

Isometra A. H. Clark, Proc. Biol. Soc. Washington, vol. 21, 1908, p. 133 (diagnosis; type species

Aniedon lineata P. H. Carpenter, 1888), p. 136 (referred to the Antedonidae); Proc. U.S. Nat.

Mus., vol. 34, 1908, p. 211 (referred to the Antedonidae); Amer. Nat., vol. 42, 1908, No. 500,

* See also Addenda (p. 836) under 1962.
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p. 542 (faunal affinities); No. 503, p. 725 (color) ; Geogr. Joum., vol. 32, Xo. 6, 1908, p. 603 (faunal

affinities); Proc. Biol. Soc. Washington, vol. 22, 1909, p. 176 (referred to the Heliometrinae);

Internal. Rev. gesamt. Hydrobiol. und Hydrogr., vol. 6, 1914, pp. 6 and following (range);

Die Crinoiden der Antarktis, 1915, p. 145 (synonymy; diagnosis; range), p. 182 (range); Journ.

Washington Acad. Sci., vol. 7, 1917, No. 5, p. 127 (referred to the Isometrinae) ; No. 16, p. 510

(only genus in the subfamily Isometrinae).

—

Moktensen, Vid. .Medd. Nat. Koren. K0benhavn,

vol. 68, 1917, p. 207 (discussion); Wiss. Ergeb. schwed. Siidpolar-Exped. 1901-1903, vol. 6,

Lief. 8, 1918, p. 13 (discussion).—A. 11. Cl.\rk, Unstalked crinoids of the iSi6o(7a-Exped., 1918,

p. 239 (onlj' genus in the Isometrinae).

—

Mortensen, Studies in the development of crinoids,

vol. 16, 1920, p. 31 (discussion).— IUther, Nature, vol. 107, 1921, pp. 132, 133 (review of

Mortensen).—A. H. Clark, The Danish Ingolf-Exped., vol. 4, No. 5, Crinoidea, 1923, p. 42

(range).

—

Gisl^n, Zool. Bidrag Uppsala, vol. 9, 1924, pp. 56, 94, 100, 101.

—

Mortensen and

LiEBERKiND, Die Tierwelt der Nord- und Ostsee, vol. 12, 1928, p. viii. 108 (care of brood).

—

Mortensen, Kongl. Danske Vid. Selsk. Skr., nat. math., ser. 9, vol. 7, No. 1, 1937, p. 63 (com-

parison of larvae with those of Lampromelra)

.

—A. H. Clark, Sci. Rep. Australasian Antarctic

Exped., 1911-14, ser. C, vol. 8, pt. 4, 1937, p. 6 (range).

—

John, Proc. Linn. Soc. London, sess.

149, pt. 2, 1937, p. 86 (brood pouch, sexual differentiation) ; Discovery Reports, vol. 18, 1938, p. 125

(3 new species), p. 127 (only genus in which skeleton is modified by viviparity), p. 130 (4 Antarctic

and 2 South American species), pp. 174-175 (lineala, the type species, not a synonym of angusti-

pinna), p. 184 (covering plates), pp. 190, 192; Rep. B.A.N.Z. Antarctic Res. Exped. 1929-31,

ser. B, vol. 4, pt. 6, 1939, p. 26.—CrfNOT m Grass6, Traits de zoologie, vol. 11, 1948, p. 55;

Dawydoff in the same work, pp. 315, 355, 356 (larva).

—

Gisl^n, Rep. Swedish Deep Sea

Exped., vol. 2, Zool., No. 4, 1951, p. 55.

Type species.—Antedon lineata Carpenter, 1888 (non Pomel, 1887), renamed A.

challengeri by A.H.C. in 1907.

Geographical range.—From off the southern tip of Brazil to the Falkland Islands

area, the Shag Rocks, the South Shetlands and Graham Land, around the Antarctic

continent to the Ross Sea and Enderby and MacRobertson Lands.

Bathymetrical range.—From 79 to 1097 meters.

Thermal range.—From -1.90° C. to -F8.30° C.

Salinity range.—From 33.79 to 34.85 parts per thousand.

Remarks [by A.ALC.].—In the manuscript Mr. Clark had included 1. challengeri

(lineata) in the synonymy of angustipinna. Since John (1938) showed that the two are

distinct, although the holotypes were from the same Challenger station, I have modified

this section accordingly.

No key to the species had been made and I found some difBcidty in preparing one,

especially since two of the seven species

—

challengeri and angustipinna—arc known only

from smgle specimens, the holotype of the latter having an arm length of only about 25

mm. It seems to me that challengeri is very close to vivipara (which has also been re-

corded from off Uruguay but in less deep water). It appears to differ only in ha^nng

relatively fewer segments in the first two pinnules at a comparable size.

A study of the range of variation of the species of Isometra arising from the attempt

to construct a key has forced me to erect a new species, Isometra johanni, for the

B.A.N.Z.A.R.E. specimens named graminea by Dr. Dilwyn John in 1939, which I am
unable to reconcile with his original Discovery specimens of graminea.

Some idea of the relative proportions and variations with size of certain characters

can be obtained from table l.j, prepared from a number of specimens in the British

Museum collections. Some of the data have also been plotted on a scatter diagram

(see Addenda, p. 835) to illustrate the relative proportions of Pi and Pj m the species

where more than one specimen is known.
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Table 15.—Details of some specimens o/ Isometra in the British Museum collection

[See also Table 16, for I. vivipara, on p. 635.]
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c'. Cirri XXVI-XLIII, 28-41; in the female only the third and fourth (rarely also the fifth)

segments of the genital pinnules are expanded; a species of moderate size, the length from

IBri to Brj (inclusive) being 8-10 mm. in most specimens (from Graham Land, Bransfield

Strait and the Ross Sea; 130-567 meters) graminea (p. 627)

a'. Pii smaller than Pi.

6'. The first genital pinnule is usually Pj or P» (rarely P, or Pr).

c'. The division series and proximal brachials vnth a distinct keel in the dorsal midline; longest

cirrus segments about twice as long as wide, constricted in the middle and flared at the

distal ends (from off Enderby and MacRobertson Lands, 50-60° E.; 209-300 meters).

johanni (p. 629)

c'. No keel on the division series and proximal brachials; cirrus segments not constricted in the

middle and the longest ones not much longer than wide.

d'. Pi with about 9 segments when the length IBri to Brj (inclusive) is 9 mm. (known from off

Uruguay; 1097 meters) challengeri (p. 631)

(P. Pi with about 12 or 13 segments when IBri to Brg (inclusive) is about 9 mm. (from off the

southern tip of Brazil to the Falkland-Magellanic region and the northwest Weddell Sea;

79-242 meters) -.- vivipara (p. 632)

6». The first genital pinnule is usually Pj or sometimes P4 (known from the Shag Rocks west of South

Georgia; 177 meters) --- flavescens (p. 644)

ISOMETRA ANGUSTIPINNA (P. H. Carpenter)

Antedon, sp. P. H. Carpenter, Proc. Roy. Soc, vol. 28, 1879, p. 384 {Challenger sta. 320).

Anledon angustipinna P. H. Carpenter, Challenger Reports, Zool., vol. 26, pt. 60, 1888, p. 189 (de-

scription; sta. 320), pi. 29, figs. 1-4.—A. H. Clark, Smithsonian Misc. Coll., vol. 50, pt. 3,

1907, p. 353 (listed).

—

Hamann, Bronn's Klassen und Ordnungen des Tier-Reichs, vol. 2, Abt.

3, 1907, p. 1579 (listed).

laomelra angustipinna A. H. Clark, Proc. Biol. Soc. Washington, vol. 21, 1908, p. 133 (listed), p. 134

(the young of Antedon lineata); Smithsonian Misc. Coll., vol. 61, No. 15, 1913, p. 64 (published

references to specimens in the B. M.; Challenger sta. 320); Journ. Washington Acad. Sci., vol. 5,

1915, No. 3, p. 81 (Antarctic; range); Die Crinolden der Antarktis, 1915, p. 105 (Anledon hirsula

of Andersson, not of Carpenter, near this species; collected by the Challenger and recorded as

Anicdon lineala+ A. angustipinna), p. 107 (in key to antarctic crinoids), p. 146 (synonymy;

localities), p. 168 (shallow water antarctic type; Magellanic), p. 192 (further discussion).

—

MoRTENSEN, Vid. Medd. Nat. Foren. K0benhavn, vol. 68, 1917, p. 208 (compared with 7. vivi-

para); Wiss. Ergeb. schwed. Sudpolar-Exped. 1901-1903, vol. 6, Lief. 8, 1918, pp. 13, 14 (com-

pared with /. vivipara); Studies in the development of crinoids, 1920, p. 31.—A. H. Clark, The

Danish Ingolf-Exped., vol. 4, No. 5, Crinoidea, 1923, p. 42 (range).

—

Gisl^n, Ark. Zool., vol. 19,

No. 32, 1928, p. 11 (pinnules).—John, Discovery Reports, vol. 18, 1938, p. 124, pp. 177, 178

(redescription of type specimen; distinct from lineata); fig. 14, p. 177.

Diagnostic Jeatures.—The cirri are about XXX, with probably up to 30 segments,

of which most are flared and the distal ones have a dorsal keel; the first two pinnules

are small and similar, with about 6 segments in the unique holotype, but Pj may be a

genital pinnule, in which case it is more than twice the length of P,.

Description (from John, 1938).—The arms arc aU broken but were probably about

25 mm. long when complete. The length IBr, to Br, (inclusive) is 7 mm. and the width

at the first syzygy (3+4) is 11 mm.
The centrodorsal is low conical and is almost completely covered by the cirri which

number about XXX. The longest remaining cirrus has 27 segments but appears to be

immature, according to Dr. John; an apparently mature one with 22 segments has the

third to eighth segments longer than broad. The distal ones become shorter, about as

long as broad with a slight dorsal keel. Most of the segments are flared at the distal

end. The opposing spine is large and the terminal claw curved.
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The distal edge of the radials is visil)lo beyond the rim of the centrodorsal. Each

IBr, is oblong, almost free laterally and strongly incised on the distal border by the

IBrj (axillary), which is rhombic, broader than long. The division series and proximal

brachials have conspicuously flattened lateral faces.

Syz3'gies occur between brachials 3+4, 9-1-10, and 14+ 15, and distally at intervals

of two muscular articulations. The brachials beyond the fifth have spiny distal edges.

P, is very short, about 2 mm. long or slightly less. It has 5 or 6 segments, most,

if not all, of which are attached to the disk by a web of tissue. On some of the arms

P2 is similar, with 6 segments and measuring 2 mm., but usually it is a genital pinnule

and much larger, 5 mm. long. The third and fourth segments of the genital pinnules

are more strongly and less symmetricallj' expanded than those of challengeri, the expan-

sion being greater on the distal side. The gonads are fully developed and appear to be

testes.

The arms being broken off rather short, the nature of the ambulacra! skeleton is

difficult to determine. There appear to be two sets of plates, of which one is of rod-

like plates with branched bases and the other of plates which are more fanlike distally.

No spicules can be seen in the tentacles.

Remarks [by A.M.C.].—Since Dr. Dilwyn John (1938) has demonstrated that

lineata (i.e., challengeri) is distinct from angustipinna and the difiFerences in the two

type specimens are not attributable to the great size discrepancy, I have emended the

typescript accordingl}^ Wien Mr. Clark concluded that the two were synonymous in

1908, no other species, or indeed specimens, of what is now the genus Isometra had been

fully described, so that nothing was knowTi of the extent of variation.

Both of the holotypcs of anguntipinna and challengeri are mature, though the

former has an arm length of only about 25 mm., and both are males. The size and

number of segments in the first two pinnules are comparable, allowing for the much
greater size of the specimen of challengeri, but the fact that the first genital pinnule is

Pj (or sometimes P3) in angustipinna as opposed to Pb or P7 in challengeri is too great a

discrepancy to be accounted for in that way, judging from observations on a number of

specimens of /. vivipara of varying sizes in which there seems to be no correlation

between size and the position of the first genital pinnule. The cini are very different

as a comparison of Carpenter's figures shows. There is also a difference in the texture

of the brachials, those of angustipinna beyond the fourth or fifth having the distal edge

more or less thorny, whereas in challengeri the arms are smooth. However, this char-

acter is probably less reliable.

Locality.—Challenger station 320; off Monte Video, Uruguay (lat. 37°17' S., long.

53° 52' W.); 1097 meters; temperature 2.89° C; green sand; February 14, 1876 [P. H.

Carpenter, 1888; A. H. Clark, 1913; John, 1938] (1, B.M.).

ISOMETRA HORDEA John*

Isometra hordea John, Discovery Reports, vol. 18, 19:58, p. 132 (in key), p. 188 (st.ilions; description;

viviparity); text figs. 18, 21, 22; pi. 5, figs. 7, 8.—[Not /. hordea Forest, Beautds du fond des

mers, Paris (Larousse), 1955, pi. 50.a, which is a Comasterid.l

Diagnostic Jeatures.—The cirri are XL-LXII, 25-75; the first two pimuiles arc

relatively small, especially P,, which does not exceed 5 mm. in length; the first genital

pinnule is usually Pj; m the female the third to seventh segments of the genital piinuiles

* See also table 15 (p. 620), scatter diagram (p. 835), and Addenda (p. 837) under 1963.
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aro usually cxpaiulcd; this is a very large species with the length from the proxunal
edge of the IBr, to the second syzygy at 9+ 10 up to 17 mm. (In the other species it

does not appear to exceed 12 mm.)
Description (fi-om John, 1938).—The centrodorsal of the most massive specimen is

a high rounded cone. LII cirri in three or four rows round the ventral edge are present,

while the rest of the surface except for the small smooth dorsal pole is modified with a
honeycomb-like growth of stereom. In the other specimens the cirri are XL-LX,
25-75. The peripheral cu-ri may be twice as long as the short apical ones. The latter

in smaller specimens are of 25 to 35 segments and 10 mm. long and the peripheral cirri

are of 38 to 50 segments measuring about 20 mm. or more. In the larger specimens
the apical cirri maj' have up to 50 segments and be 16 mm. long, while the peripheral

ones are up to 40 mm.
A large peripheral cirrus has the first four segments much broader than long, the

sixth to about the twelfth are very slightly longer than broad. The next four or five

are as long as broad, the segments decreasing in length distally, so that the shortest

arc twice as broad as long. In the region of the twelfth to fifteenth segments a small

swelling appears at the distal end of the dorsal edge. By about the twenty-fifth segment
it has developed into a long low keel with a straight edge occupying the distal three-

quarters of the dorsal edge. On the shorter distal segments the keel has also become
shorter w4th a curved edge. It is reduced on the few segments before the penultimate.

The opposing spine is usually strong and erect, the terminal claw moderately strong.

There is a sharp difference in color between the first sbc to ten segments, which are

yellow, and the rest, which are white. In two specimens the foiu- or five most distal

segments are a deep brown. [Note by A.M.C] After 20 years in alcohol the color

has been lost.

The radials are short even in young specimens. They are wider distally than

proxunally and have concave distal margins. The IBrj arc three to four times as broad

as long. They are not incised by the IBr2 since its posterior projection overlies them.

The axillary is considerably broader than long in younger specuncns but nearly as long

as broad in the older ones, where the posterior projections are well developed. The
lateral edges of the IBrj series are straight and sharp.

The proximal syzygies are at brachials 3+4, 9+10, and 15+16 (or 14+15) but

there are numerous ii'regularities. After the third syzygy the interval is three or four,

rarely two or up to seven, muscular articulations.

The outer edges of the lower brachials are sharp and their sides flat. Their

surfaces are smooth but not flat, the inner distal corner of the fourth brachial is raised

together wnth the inner proxunal corner of the fifth brachial, into a prominence. Simi-

larly the outer distal corner of the fifth brachial with the contiguous corner of the sLxth

one are raised, and so on. From the second to the fourth syzygies the brachials become

more wedge-shaped. The distal edges of the outermost may be shghtly everted and

produced into fine spines. The shape of the brachials then becomes that of a rounded

triangle, producing a very zigzag appearance. In the distal brachials the shape again

becomes more quadrangular; the distal edges remain everted and spiny.

The pinnules gradually increase in length towards the tip of the arm. Pj is short

and stout, 4 to 5 mm. long and of 9 to 12 smooth rounded segments, which are longer

than broad. Pj is similar but may have up to 14 segments and be nearly 8 mm. long.

P3 is similar but maj' be longer, likewise P4 if that is not a genital pinnule. Those oral
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pinnules are joined to the disk or sides of the arms by webs of tissue from the first

four or five segments.

The species is vi\-iparous. Pj is usually the first genital pinnule, rarely P4 or ?,.

It has up to 15 segments and is about the same length as the last oral pinnule. The

genital pinnules extend to P13 in smaller specimens, to Pis in larger ones and the outer-

most may be of 18 to 26 segments and 9 to 14 mm. long. The first two segments of the

genital pinnules are short and stout with the aboral portions of their distal edges pro-

duced into spines. The segments carrjnng the gonads are much more strongly expanded

in the female than in the male. In the smallest specmien, which has arms 35 mm. long,

none of the segments of the genital pinnules is expanded.

In the largest male the testes of the middle genital pinnules lie along the third to

eighth segments and they are expanded, more stronglj^ on the aboral than the oral side.

The testes of the lower and outer genitals of big males and those of younger males are

smaller and, consequently, fewer segments are expanded. The third or the fourth

segments arc the widest and longest. The remaining segments along which the testes

lie decrease in width gradually. The expanded segments are raised into a keel-like

ridge in the midline. The narrow portion of the distal edge which is a part of this

ridge may be thorny. The distal segments beyond the gonad are strongty compressed.

In a small female only the third to fifth segments of the genital pinnules are ex-

panded, but in the largest many of the genital pinnules have the third to the seventh

segments expanded and in a few pinnules even the eighth. The expansion of the seg-

ments of a pinnule may be uneven; sometimes the sixth segment is very narrow on the

aboral side with the corner of the fifth segment produced alongside it towards and

sometimes meeting the seventh. There may be other irregularities. As in the male

the expanded segments are raised into a ridge in the midline. The ovary is a long fusi-

form body hnng along the adoral side of the pinnule. It is longer than the brood

pouch and the strongly expanded segments. In a pinnide where the brood pouch hes

along the third to sixth segments, which are strongly expanded, the ovary extends to

the eighth segment. In the largest female the brood pouches are empty. In a medium-

sized one they are crowded with embryos and so large that they bulge out beyond the

edges of the expanded segments. A transverse depression runs across the face of the

brood pouch ventrally, which is due to a septum dividing the pouch into two equal com-

partments. It appears to act as a support since the contents of the two compartments

are similar. In a moderate-sized specimen the proximal compartment of a brood pouch

contained fourteen embryos, of which thirteen were young and without skeletal plates.

The distal compartment contained ten embryos, also without plates. In a smaller

specunen the proximal compartment had four embryos, including one with plates and

the distal had tlu-ee with plates and one without.

The embryos vary from 0.5 to 0.8 mm. in length. Some of the younger ones are

distorted by the lack of space. In the largest the sucking disk and vestibulum are

clearlj' marked; the oral and basal plates are nearly in contact with one another. There

are about 20 stem plates and a ver^'' large terminal plate. The basal circle embraces

the stem. Some of the embryos have bands of ciha around them.

Most of the distal pinnules are similar in length and nimiber of segments to the

outer genital pinnules but they become shorter towards the end of the arm.

The disk appears to be naked in the few specimens where parts of it can be seen.

The anal cone is high.
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Sacculi are abundant and conspicuous, regularlj- arranged on the disk, the arms,

and the pinnules; in some of the specimens they retained a red color in spirit for a few

years.

Along the pinnule ambulacra of the small and moderate sized specimens there are

heavy, well-developed side plates, about three pairs to each segment, but no cover plates.

The side plates are finely reticulated. Spicules occiu- in most of the tentacles; they may
be smooth rods but are more often very thorny and sometimes branched.

The color in life of five of the specimens was noted. Four were Ughter in the

pro.\dmal than the distal part; the proximal third to half varied from straw j-ellow to

bright orange yellow and the distal part from a delicate pink to a deep orange browTi.

The fifth specimen was orange yellow.

Pentacrinoid larvae [from John, 1938].—Fifteen pentacrinoid larvae from Discovery

Investigations station 170, off Clarence Island, form a series. Dr. John assumed they

belonged to this species since they were taken with adults of it and they are distinct

from pentacrinoids of Promachocrinus and Notocrinus, which were also in the same haul.

Also the shapes and proportions of the primibranchs and brachials of the oldest ones are

similar to those of hordea and the cUstal brachials of the largest larva have a zigzag

appearence similar to that found on the middle part of the arms of the adult. The
pinnule ambulacra have side plates and the tentacles have numerous spicules similar to

those of hordea.

The youngest specimen is in the cystid or prebrachial stage. The crown is 0.9 mm.
long and the column ^vith 26 segments is 3.4 mm. long. The distal part of the column

is narrower than the pro.ximal. The first four or five columnals are very short and

discoidal, much shorter than wide but increasing in length. The middle columnals

are nearly as long as wide, the distal are slightly longer. All are considerably wider in

the middle, where they are encircled by a narrow girdle. The terminal plate is thick

and rounded.

The basal cup is considerably wider at the base than the topmost colunmals.

The sides are sHghtly convex. The height of the cup is two-thirds of its distal width.

The orals form a cup slightly higher than the basals. The lateral edges of the orals are

strongly bent outwards to produce a high double ridge along each of the sutures between

them. ^Vhen the crown is seen with these ridges in profile, the oral cup has more

stronglj^ convex sides than the basal.

A second specimen has the five radials and the radianal plate present. The crown

is about 1 mm. long, the column 5.8 mm., consisting of 28 columnals and a terminal

plate. The middle columnals are girdled and slightly longer than broad. The articular

faces of the longer columnals are broadly oval, the long axes of the two ends of one

columnal being in planes at right angles, while the long a.xes of the two opposing faces

of contiguous columnals coincide. The terminal plate is thick and rounded. The base

of the basal cup is not wider than the topmost columnals. Its height is equal to that of

the oral cup and is considerably less than its distal diameter. The lateral edges of the

oral plates are more strongly bent outwards, especially proximally where a furrow lies

between those of adjacent plates, than in the prebrachial stage. A small rounded

radial plate is present in each of the angles between the basals and the orals. Below

and to the left of one of them, which is smaller than the others, is the radianal plate.

In this radius the suture between the basals and that between the orals are not in line

with one another as they are in other radii.
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A third specimen has the radials very much bigger than in the hist; the corners

of the basals are cut away to receive them. The right posterior radial is very asym-

metrical, being undeveloped on the left side, where the much smaller radianal plate

is present. Eacli of the radials except the right posterior bears a small IBr, and a

smaller axillary; they lie in the furrow between the strongly turned-out lateral edges

of the oral plates but are massive enough to project beyond the edges of them in profile.

The right posterior radial bears no ossicles.

In the fifth specimen the radials and division series are relatively larger and the

axillary bears the two first brachials, though these are still very small.

The eighth specimen has the crown 1.4 mm. long and column 7.7 mm. There are

31 columnals, of which the middle ones are longer than broad and have nearly lost the

encircling girdle. The sides of the basiradial cup are nearly straight. The radials

ahnost meet in the interradii except the posterior one, wiierc the radianal separates them.

The anterior arms arc of four brachials and curl in over the orals.

In the tenth specimen, with the crown 3.2 mm. long, the prox-imal corners of the

posterior radials meet, cutting off the radianal plate from contact with the basal. The

other radials all meet broadly. There are 12 or 13 brachials present.

The twelfth specimen has the crown 5.6 mm. long. The first columnal is short

and as wide as the basal cup to which it is closely attached. It bears the beginnings

of five radially situated cirri, with about three to five segments. The radials are longer

than the basals and are in broad and complete lateral contact. The oral plates are

hard to distinguish between the arms, which are of about 20 brachials with pinnules

of up to 8 segments from the ninth bracliial onwards. There are a few sacculi and

there appear to be small side plates along the ai'm ambulacra.

In the fourteenth specimen, with the crown 6.8 min., there are two alternating

whorls of cirri, the interradial ones being very small and arising from the proximal half

of the first columnal.

The fifteenth specimen has the crown about 11 mm. long. There are three whorls

of cirri, of which the longest have 27 segments. The basal plates are very reduced.

The pinnules beyond the tenth bracliial have 12 or more segments and Pi is beginning to

appear on the second brachials.

Localities.—Discovery Investigations station 170; off Cape Bowles, Clarence

Island (lat. 61°25'30" S., long. 53°46' W.); 342 meters; at 335 meters, temperature
-0.42° C, salinity 34.47%o; rock; February 23, 1927 [John, 1938] (3 adults, 15

pentacrinoid larvae, B.M.).

Discovery Investigations station 1873; off Cape Bowles, Clarence Island (lit.

61°21' S., long. 54°04' W.); 117 meters; rock and stones; November 13, 1936 [John,

1938] (1, B.M.).

Discovery Investigations station 1948; east of Clarence Island (lat. 60°49' S., long.

52° 40' W.) ; 490-010 meters; January 4, 1937 [John, 1938] (4, B.M.).

Discovery Investigations station 1955; north of the South Shetland Islands (lat.

61°35' S., long. 57°23' W.); 410-440 meters; January 29, 1937 [John, 1938] (4, B.M.).

All the above specimens are sjmtypes. The type locahty can therefore be taken as

the Clarence Island-Soutli Shetland area, about 60}a-6lK° S. and 52-57}^° W.
Geographical range.—Off Clarence Island and the South Shctlands.

Bathymetrical range.—From 117 to 490 (?610) meters.
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ISOMETRA GRAMINEA John*

[sometra graminea John, Discovery Reports, vol. 18, 1938, p. 132 (in key), pp. 185-187 (stations;

description); text fig. 17, p. 186; pi. 5, figs. 5, 6. (Not /. gTaminea .John, Rep. B.A.N.Z. Ant-

arctic Res. Exped., ser. B, vol. 4, pt. 6, 1939, p. 206, which is here distinguished as /. johanni

sp. nov.).

Diagnostic features.—The cirri are XXVI-XLIII, 28-41; Pj is sliglitly larger tliau

Pi, with usually one more segment, 8-10 as opposed to 7-9 in Pi ; the first genital pinnule

is P, or Pj and in the female usually only the third and fourth segments are expanded.

Description (from John, 1938).—A female specimen from the Bransfield Strait

has the arms 48 mm. long. They taper evenly from the base. At the first syzygy the

width is 1.3 mm. From IBri to the second syzygy is 8.8 mm.
The centrodorsal is a rounded cone with its ventral edge produced into very slight

interradial corners. Most specimens have a bare dorsal pole. The cirrus sockets are

closely set in alternating rows, wliich may be irregular.

The cirri are XXVI-XLIII, 28^1. There is some variation in the specimens from

different localities, those from the Ross Sea have the first three or sometimes four

segments considerably stouter than the succeeding segments, a feature not shown by

the specimens from the Graham Land area. In general the fourth or fifth to the eighth

or ninth segments are distinctly longer than broad and may be slightly constricted

in the middle. The following segments decrease in length and the distal ones are

produced into a moderate or strong, rounded dorsal spine. In the longer cirri these may
be keel-like.

The radials vary in length. In the smaller specimens they are longer in the

midline than the IBri but are shorter in larger specimens. The distal edge is wider

than the proximal and is concave. The IBri of adjacent rays are not in contact

with one another. They are incised by the posterior projections of the IBr2 (axil-

laries), which may form slight shoulders with them. In one of the syntj'pes the IBr

series and the lower brachials are raised into a keellike ridge in the midline. These

ossicles in all the specimens are relatively smaller than those of /. viinpara. Their

side edges are sharp and straight. The brachials are similar in shape to those of

/. vimpara, also the positions of the syzygies are alike. The distal edges of the outer

brachials are raised into moderately strong spines.

The first three pinnides increase slightly in size from Pi to P3. Pi has 7 to 9

segments and is from 3 to 5 mm. long. P2 may have one more segment than the

corresponding P, or the same number and is usually about 0.5 mm. longer. In the

Bransfield Strait specimen Pi has 9 segments and measures 3.5 mm., while P2 has

10 segments and measures 4 mm. P3 has 9 to 12 segments in most specimens and

measures up to 7 mm. The lowest segments of these pinnules are attached by a web

of tissue to the disk or sides of the arms.

The first genital pinnule is P, or P5 and has 10 to 12 segments; the last is P^
to P16 where there are about 15 segments and the length is 7 to 9 mm. The species

is brood-protecting and the third and fourth segments of the genital pinnules of the

females are enormously expanded, mainly on the aboral side, to cover the ovary and

brood pouch. Also the fifth segment on the middle genital pinnules may be slightly

expanded. Similarly the third and following segments of the genital pinnules of the

* See also table 1.5 (p. 620), scatter diagram (p. S35), and Addenda (p. 837) under 1963.

656-622—67 41
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males arc expanded, but to a lesser extent and consequently less asymmetrically than

in the females.

In one brood pouch examined by Dr. John there is one egg, a larva similar to

that of viinpara figured by Mortensen as a full growm larva (1920, pi. 22, fig. 8) and

three other larvae with the plates better developed so that the orals and basals are

in contact. Similar larvae were found in the brood pouches of the female from the

Ross Sea, one of which contained seven larvae.

Some of the syntypes have a sharp calcareous plate on the disk at the apex of

each interradius with its apex projecting over the peristome. The sides are curled

upwards. The bases of the plates are not distinct but appear to be straight. Dr.

Dihvyn John concluded that these plates are secondary perisomic orals. There are

no other plates on the disk.

The sacculi are inconspicuous. They are often fairly regular on the pinnules, less

so on the arms; they also occur on the disk.

The pinnule ambulacra are protected by large side and cover plates, of which

there are three pairs to each segment. The side plates overlap, forming a continu-

ous wall so that the individual ones are hard to distinguish. The cover plates are

more rounded with a fanlike system of supporting rods terminating in periplioral

spikes. They thus resemble the cover plates of /. challengeri, angxistipinna, vivipara

and fiavescens. The tentacles contain strongly knobbed spicules.

The color in life varied from "pale dirty j^ellow-white" through "pale straw yel-

low" and "pale yellow browTi" to "deep orange brown." The bases of the cirri may
be darker in color and the perisome have a faint greenish tinge.

[Note by A.M.C] In 1939 Dr. Dilwyn John referred to I. graminea some

specimens taken by the B.A.N.Z.A.R.E. off Enderby and MacRobertson Lands on

the far side of the Antarctic continent from both the Graham Land peninsula and

the Ross Sea. These differ from the types most notably in having Pj larger than

P2 and with at least two more segments rather than one less. The relative propor-

tions of the first two pinnules seem to be subject to such small variation in the three

other species of Isometra where more than a few specimens are known (namely vim.-

para, fiavescens and hordea) that I cannot agree with this inclusion. I am therefore

separating off those B.A.N.Z.A.R.E. specimens as a distinct species, Isometra johanni.

Localities.— Discovery Investigations station 190; Bismarck Strait, Palmer Archi-

pelago (lat. 64°56' S., long. 65°35' W.); 93-130 meters; at 100 meters, temperature

-0.31° C, salinity 33.897oo; ?stones, mud and rocks; March 24, 1927 [John, 1938]

(1 female, 1 broken specimen and fragments, B.M.).

Same station, 100-130 meters (1 male, B.M.).

Discovery Investigations station 1652; Ross Sea (lat. 75°56' S., long. 178°35' W.);

567 meters; at 540 meters, temperature —1.90° C, salinity 34.85°/oo; mud; January

23, 1936 [John, 1938] (3 males, 1 female, B.M.).

Discovery Investigations station 1872; Bransfield Strait (lat. 63°30' S., long.

54°03' W.); 247 meters; at 200 meters, temperature —1.66° C, salinity 34.53°/oo;

soft mud; November 12, 1936 [John, 1938] (1 female, B.M.).

Type locality.—All the specimens recorded above are syntypes. Since the three

stations are widely separated it is desirable that a restricted type locaUty should be

given and a lectotype selected. I therefore select the specimen from station 1872 in

the Bransfield Strait; this is the fifth one given in table 15 (p. 620).

Geographical range.—Known from the Palmer Archipelago, Bransfield Strait and

the Ross Sea.
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Bathymetrical range.—From 130 (93) to 567 meters.

Thermal range.—From —1.90° to —0.31° C.

Salinity range.—From 33.89 to 34.85 parts per thousand.

ISOMETRA JOHANNI sp. nov., A. M. Clark*

Figure 35

Isometra graminea (not /. graviinea John, 1938) John, Rep. B.A.N.Z. Antarctic Res. Exped. 1929-31,
ser. B, vol. 4, pt. 6, 1939, p. 191 (listed), pp. 206-207 (stations; description; pentacrinoid larva).

Diagnostic Jeatvres.—The cirri are about XXV with the fourth and fifth of the
21 to 33 segments about twice as long as their median width, distincth- constricted in

the middle and flared distalh'; the division series and proximal brachials have a keellike

ridge in tlic dorsal midline; P2 is smaller than Pj, which has 9 to 11 segments; the first

genital pinnule is P5 or Pe.

Pesmph'on.—Holotype B.M. reg. no. 1948.1.7.197, B.A.N.Z.A.R.E. station 40.

The arms are about 50 mm. in length. From the proximal edge of the IBri to

the second sj'zygy is 9.0 mm. and the width at the first syzygy is 1.3 mm.
The conical centrodorsal is 2.1 mm. in basal diameter and 1.7 mm. in vertical

height.

The cirri are about XXV, up to 12 nun. long, with 21-33 segments, of which the

longest, the fourth and fifth, are twice as long as broad. The longer segments are

also notable in having a narrowed waist from which they flare out towards the distal

end. The first three segments are not conspicuously heavier than the others. On
the distal segments which are shorter, there is a dorsal crest but no distinct spine.

The division series and the proximal brachials are distinctly carinate, particularly

the first two brachials. The keels of each pair of arms fuse at the axillary. The first

four brachials have very straight sides. Beyond them the arm rapidly narrows.
The brachials between the first and second syzygial pairs each have a markedh' raised

triangular area in the midline of the distal edge. The brachials bc3-ond have strongly
everted and spiny distal edges.

Pi is very long and slender, its tip extending distally as far as that of P2. P, has
11 segments and measures 5 mm. in length, while P2 has 7 or 8 segments and is only

3 mm. long. In the paratypes these pinnules have similar relative proportions (see

table 15, on p. 620). It appears that Pi is regularly at least half as long again as Pj

and has at least two more segments.

The first genital pinnule is usuafly P5, sometimes Pa on odd arms. The last is

Pio-12. The holotype is a female with the third and fourth segments of the genital

pinnules abruptly and conspicuously expanded. The brood pouches of the females
contain two or three embryos and a small number of eggs. There were no embryos
with skeletal plates among those examined.

The pinnule ambulacra are lined with side and cover plates similar to those of

graminea and the tentacles contain knobbed spicules.

The type carries a pentacrinoid larva on a cirrus.

Pentamnoid larvae.—Dv. John described two larvae from B.A.N.Z.A.R.E. station

107, of which the larger has about 23 brachials on each arm. The first columnal
(centrodorsal) bears three whorls of cirri, the longest of which have 12 to 13 segments

* Sec also scatter diagram (p. 83.5).
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Figure 35.

—

Isomelra johanni sp. nov.: a, Holotype, calyx less centrodorsal; b, B.M.,

1948.1.7.196, B.A.N.Z.A.R.E. station 40, cirrus; c, holotype, part of arm with P,

to Pj; d, Pj.

and are 3 luin. in length. The stem is incomplete, having 31 columnals. It is of the

bourgucticrinoid type. The second columnal is very short and is produced into a

lobe in each interradius. The third and fourth are narrower but equally short. The

fifth is about half as long as broad. The following columnals are elongated, about

thi-ee times as long as broad. Towards the end of what remains of the stem they

again become shorter. The smaller pentacrinoid is much younger. The broken stem

has 25 columnals. The first is short, with a depression in each radius, from four of

which the rudiments of the first cirri arise. The longest columnals are about twice as

long as broad. The sides of the basiradial cup are nearly straight. The basals and

the radials are of about the same length. The articulation of the IBri occupies about

half the distal border of the radial. The orals are in contact with the radials and in

contact with one another by their lateral edges, so that they form a dome over the

disk. The radianal rests on the posterior oral near the IBri of the right posterior ray.

The arms are of 13 to 14 brachials. They have strong side plates and sacculi are

present. There are no pinnules. The complete crown is about 4.5 mm. long.

A young specimen also from station 107, luxs most of the arms broken at 5 to 6

mm. from the base but two are nearly 10 mm. long and were probably at least 12 nun.

long when complete. The single mature cirrus has 19 segments and is similar to those

of the adult. There is a complete, though narrow, circlet of basal plates. The radials

are massive; each is produced on either side into a long interradial process which runs

up alongside the IBr, for the whole of its length. In the midline the distal edge of the

radial is everted into a prominent lip. The division series and lower brachials are

slightly carinate in the midline. Their lateral edges are straight. The only oral

pinnule developed is Pj, which is about 1.5 mm. long and has 6 segments, of which the

third to fifth are about four times as long as broad. The next pinnule is P5 on the

twelfth brachial. It has 9 segments and is 3 mm. long.
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Localities.—B.A.N.Z.A.R.E. station 40; off Enderby Land Gat. 66°12' S., long.

49°37' E.); 300 meters; January 17, 1930 [John, 1939] (1 female, the holotype and

1 male, B.M.; 2 females, 1 immature, Austr. M.). Type locality.

B.A.N.Z.A.R.E. station 41; off Enderby Land (lat. 65°48' S., long. o3°16' E.);

180-209 meters; at 200 meters, temperature — 1.77° C, salinity 34.24% o ; January 24,

1930 [John, 1939] (1 male, Austr. M.).

B.A.N.Z.A.R.E. station 107; off MacRobertson Land (lat. 66°45' S., long. 62°03'

E.); 219 meters; February 16, 1931 [John, 1939] (1 male, 1 juvenile, B.JsL; 2 pcn-

tacrinoids, Austr. M.).

ISOMETRA CHALLENGER! (A. H. Clark)

Antedon lineata (not Antedon lineatus Poinel, 1887) P. II. Carpenter, Challenger Reports, Zoology,

vol. 26, pt. 60, 1888, p. 183 (description; sta. 320), pi. 13, figs. 4, 5.—Hamann, Bronn's Klassen

und Ordnungen des Tier-Reiehs, vol. 2, Abt. 3, 1907, p. 1579 (listed).—A. H. Clark, Proc. U.S.

Nat. Mus., vol. 34, 1908, p. 480 (renamed challengeri) ; Proc. Biol. Soc. Washington, vol. 21,

1908, p. 134 (synonym of Isometra angustipinna).—Hartlaub, Mem. Mus. Comp. Zool., vol.

27, No. 4, 1912, pp. 398, 399 (compared with A. [Anakidometra] armata).

Antedon challengeri A. H. Clark, Smithsonian Misc. Coll., vol. 50, pt. 3, 1907, p. 353 (new name for

Antedon lineata P. H. Carpenter, 1888, not A. lineatus Pomel, 1887); Proc. U.S. Nat. Mus., vol.

34, 1908, p. 480 (same).

Isometra lineata John, Discovery Reports, vol. 18, 1938, pp. 174-176 (distinct from angustipinna;

redescription of holotype); fig. 13, p. 176.

Diagnostic features.—The cirri are about XXV, w-ith up to about 30 segments,

of which the longest are only slightly longer than broad; P2 is shghtly smaller than Pi,

each having 8 to 9 segments; the fu'st genital pinnule is Ps or P7.

Nomenclature [by A.M.C.].—Since Pomel's name Antedon lineatus for a fossil

invalidated by a year A. lineata of P. H. Carpenter, A. H. Clark substituted the name

challengeri in 1907, but the following year submerged the name in the synonymy

of angustipinna. However, John (1938), after re-examining both the type specimens,

decided that the species are, after all, distinct. I have accordingly modified the

typescript.

Description.—The centrodorsal is almost completely hidden by the stumps of the

broken cirri.

The cirri are about XXV, the longest with at least 30 segments and over 16 nun. in

length; they have a slight distal taper. The fifth segment is the longest, sUghtly

longer than broad; the segments in the terminal third of the cirri are broader than long.

All of the segments overlap slightly on the dorsal side and the outer gradually acquire

a faint dorsal keel with a rather prominent dorsal spine.

The radials are partially visible. The IBr, are oblong, not united laterally, with

the distal border shghtly excavated. The IBrz (axLUaries) are pentagonal and some-

what broader than long. Tlie elements of the IBr series are elevated in the middle

line, decreasing in height laterally.

The 10 arms are about 90 mm. long. The first brachials are somewhat incised

by the second, which are relatively short and broad. The following brachials arc

smooth and obliquely wedge-shaped, becoming rather elongated toward the arm lips.

Syzygies occur between brachials 3+4, 9+ 10, and 14 + 15, and distally at intervals

of from 2 to 5 (usually 3 or 4) muscular articulations.

The length from the IBr, to the second sj'zj-gy is 9.0 mm. and the width at the first

syzygy is 1.5 mm.
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r, consists of S to 9 longish segments and measures about 4.5 to 5 mm. P2 usually

has 8 segments and is about 3.5 mm. long; likewise P3. The first genital pinnule is

Pj or P7; they are of about 9 segments and about 5 mm. long. The third and fourth

segments of the genital pinnules arc slightly and almost symmetrically expanded but

still longer than broad. The specimen is a male.

The distal pinnules have side and cover plates, two or three pau-s to each segment,

along the ambulacra. They are figured by Dr. John (,1938, fig. 13c). The side plates

are rods with branching and reticulate ends. The cover plates are bush-shaped, with

a short stem. Some of the tentacles contain knobbed spicules.

Locality.—Challenger station 320; off Monte Video, Uruguay (lat. 37°17' S., long.

53°52' W.); 1097 meters; temperature 2.89° C; green sand; February 14, 1876 [P. H.

Carpenter, 1888; A. H. Clark, 1913; John, 1938] (1, B.M.).

ISOMETRA VIVIPARA Mortensen *

Figure 30

[See also vol. 1, pt. 2, pi. 38, figs. 1238-1240, pi. 49, figs. 1328-1331]

Antedon hirsula (not of P. II. Carpenter, 1888) Andersson, Zool. Anz., vol. 27, 1904, No. 19, p. 662

(care of the brood); Wiss. Ergebn. schwed. Sudpolar-Exped. 1901-1903, vol. 5, Lief 1, 1904,

pp. 1-7 (structure and anatomy of ovaries and marsupium; care of the brood; Burdwood Bank;

135-150 meters), pis. 1, 2; in Gregory, Geogr. Journ., vol. 32, No. 1, 1908, p. 42 (care of the brood).

Feather Stars Wilton, Pirie and Brown, Rep. Sci. Res. S.Y. Scotia, vol. 4, Zool., 1908, p. 21.

Crinoids (part) Wilton, Pirie and Brown, Rep Sci. Res. S.Y. Scotia, vol. 4, Zool., 1908, p. 61.

Isometra sp. A. H. Clark, Die Criuoiden der Antarktis, 1915, p. 106 (collected by the Antarctic).

"ilsometra angustipinna (not Antedon angustipinna of P. H. Carpenter) A. H. Clark, Die Crinoiden

der Antarktis, 1915, p. 146 (identification of Andersson's specimens).

Isometra vivipara Mortensen, Vid. Medd. Nat. Foren. K0benhavn, vol. 68, 1917, p. 208 (charac-

ters); Wiss. Ergebn. schwed. Sudpolar-Exped. 1901-1903, vol. 6, Lief. 8, 1918, pp. 10-15, figs.

6-13, pi. 1, figs. 6-10, pi. 2, figs. 5-7 (detailed account); Studies in the development of Crinoids,

1920, pp. 13, 16 (comparison with Tropiometra development), p. 29 (development of brachials

and pinnulars), pp. 31-48 (embryology and development), pp. 60 and following (care of brood;

discussion of the embryology), pis. 14-23 (except pi. 21, fig. 7); Vid. Medd. Nat. Foren. K0ben-
havn, vol. 71, 1920, pp. 155, 156.—A. H. Clark, Smithsonian Misc. Coll., vol. 72, No. 7, 1921,

p. 23 (cannibalism); The Danish Ingolf-Exped., vol. 4, No. 5, Crinoidea, 1923, p. 42 (range).

—

Gisl£n, Zool. Bidrag Uppsala, vol. 9, 1924, p. 28, footnote 1, p. 44 (articulations), pp. 74, 82

(articulations), p. 194, p. 271 (cannibalism); figs. 85-86, p. 81; fig. 112, p. 93; fig. 188, p. 98;

figs. 289-292, p. 217.

—

Koehler, Les 6chinodermes des mers d'Europe, vol. 1, 1924, p. 35 (brood-

ing of young).

—

Mortensen and Libbbrkind, Die Tierwelt der Nord- und Ostsee, vol. 12,

1928, p. viii. 86 (cannibalism).

—

Tortonbsb, Natura, Milano, vol. 24, 1933, p. 165.

—

Morten-
sen, Discovery Reports, vol. 12, 1930, p. 208 (cannibalism of young).—A. H. Clark, Sci. Rep.
Australasian Antarctic Exped. 1911-14, ser. C, vol. 8, pt. 4, 1937, p. 5 (listed), p. 8 (in key).—
John, Proc. Linn. Soc. London, sess. 149, pt. 2, 1937, p. 86 (Antarctic; also Burdwood Bank
and Patagonian coast), p. 87 (brood protection), p. 88; Discovery Reports, vol. 18, 1938, p. 123

(listed), p. 124 (pentacrinoid larvae found), pp. 125, 126, 128 (care of the brood), pp. 129, 131,

p. 132 (in key), pp. 178-181 {Discovery stations; distribution; descriptive remarks), p. 183 (com-
parison with I. flavesccns), pp. 185, 186, 187 (comparison with /. graminea), pp. 191, 192 (com-
parison with /. hordea); fig. 15, p. 180; pi. 5, figs. 1, 2.—Vaney, Sci. Res. Voy. S.Y. Scotia, vol.

59, pt. 3, 1939, p. 661.

—

Dawydoff in (JrassiS, Traite de Zoologie, vol. 11, 1948, p. 321.

—

Hy.man,
The invertebrates, vol. 4, Echinodermata, 1955, fig. 28F (pinnule with marsupium), p. 75 (sperm
present in genital tube of ovary), fig. 35 (development of the arms), p. 87 (embryology).

* See also scatter diagram (p. 835) and Addenda (p. 837) under 1963.
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Diagnostic features.—The cirri are XXV-LX, 26-43, the longest segments hardly,

if at all, longer than wide; Pi is up to 10.5 mm. long with 10 to 17 segments while P2 is

usually 1.5 to 2.0 mm. shorter with 9 to 14 segments and not more than 8.5 mm. long;

Ps is usually the fii'st genital pinnule.

Description [modified by A.M.C.].—The centrodorsal is rounded conical, broader
than high, u-ith a smooth rounded dorsal pole and with the rim extended into prominent
interradial angles. The cirrus sockets are rather closely set, irregularly arranged or

partly forming irregular rows.

The cirri are up to LX, 26-43. The component segments are short, the fourth

to tenth being somewhat longer than the remainder, about as long as broad, sometimes
a little longer. Beyond the middle of the cirri the segments develop a dorsal carination,

the profile of which is more or less sharply convex; this almost disappears on the outer-

most segments. The opposing spine is erect. The terminal claw is short and strongly

curved. The peripheral cirri are turned upward, protruding between the arms over
the disk.

The radials form a narrow band beyond the rim of the centrodorsal. The IBrj

are more than twice as broad as long wath the lateral borders parallel and the distal

edge incised. The IBr2 (axillaries) are a third again as broad as long, rhombic, with
the lateral angles truncated and all the sides concave. The IBr series and lower
brachials are in lateral contact and have sharply flattened sides.

The distal edges of the outer brachials are smooth but somewhat thickened,

giving the arms a serrate profile.

Syzygies normally occur between brachials 3+4 and 9+ 10 and distally at intervals

of from 2 to 6 (usually 3 or 4) muscular articulations, but there are often irregularities,

even in the positions of the first two syzygies.

Figure 36.—//omrtra hivipara Mortensen, B.M., 19.^8.12.7.121, Discovery Investiga-

tions station 175, Bransfield Strait: a. Cirrus; b. Pi; c, P2. /. vivipara, B.M.,

1938.12.7.124-5 and 126-133, stations W.S. 81 and W.S. 83: d, Pg of 9; t and/,

lateral and distal views of Pg of c?.
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The first three piimules are fairly robust; Pi is from 5 ram. to 10.5 mm. iu length

niul composed of 10 to 17, usually 13 to 14, segments, which are short and smooth.

Ti is always longer and usually stouter than Pa and P3. P2 is of 9 to 14, usually 10 to 12

segments and 4 to 8.5 ram. long. P3 is of 9 to 14, usually 10 to 12 segments and 4 to

7 mm. long. P3 generally has the ambulacral groove developed.

The first genital pinnule is P4, P5, or Pj, usually P5. The last may be as far out as

P26 or even further, so that only some 6 or 7 pinnules at the arm tips are devoid of

genital organs. Often pinnules without the usual expansion occur among the genilal

l)innules. According to Mortensen these are regenerated pinnules, as may be inferred

from their occurrence at different stages of growth. The very characteristic appearance

of the female genital pinnides is due to the enormous widening of the third and fourth

segments, forming a brood chamber; this widening is mainly on the aboral side of the

segments. In the lower part of the arms the fifth segment is also slightly broadened.

Further out on the arm the broadening diminishes, first the fifth then the fourth

segment assuming the normal appearance, the broadening of the third alone remaining.

A corresponding development of the genital pinnules takes place with the growth of

the individual, the young having only the third segment on the genital pinnules of the

lower part of the arm broadened, the more distal pinnides showing no broadening at all.

In the males the genital pinnides are distinctly broadened, though this is not so

extensive as in the female. It begins on the third segment, which is the widest, and

continues, gradually diminishing, to about the middle of the pinnule, being almost

equally developed on both sides of the segments. The distal segments of the genital

pinnules are fairly slender and smooth, the distal ends of the outer ones being only

slightly spiny. The articulations are not swollen.

The distal piimule ambulacra have side and cover plates of which the former are

more or less rodlike, sometimes branching at the outer end and the latter are irregularly

fenestrated; both series may be reduced or even absent. The tentacles usually have

some thorny rods but these too may be absent.

Sacculi are in general fairly regularly developed on the pinnules, less so on the

arms; they appear to be entirely wanting along the ambulacral furrows on the disk.

They are very pale and inconspicuous m the preserv^ed specimens.

The disk is naked. The mouth is slightly excentric. The anal cone is near the

oral angle of the posterior interradius. The interradial areas may be quite narrow,

pressed inward by the cirri rising between the arms.

Abnormal specimens.—In one instance P4 is double, a small additional pinnule

being developed at its base but independent of it, and running downward along the

arm. This supplementary pinnule possesses an ambulacral groove.

Mortensen also found a pinnule which bifurcated on the fourth segment.

Variations [by A.M.C.].—Since /. tivipara is one of the few species of the genus

known from more than a few specimens, I give here a table enumerating some measure-

ments of specimens in the British Museum as well as of two of the sjmtypes. I am
indebted to Mr. P. A. Andcrsson of the Stockliolm Museum, who sent me most of the

type material. Unfortunately, only the specimen from Swedish South Polar Expedition

station 58 and four of those from station 59 liave retained their station numbers, botii

of these being on the Burdwood Bank. The other stations from which the types came
range from off southern Brazil to the colder water of the Weddell Sea but, nevertheless,

all the remaining specimens appear to be of the same species. Thanks to Dr. F.
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Table 10.

—

Measurements of specimens of Isometra vivipara in the British Museum, the Stockholm

Museum, and the Copenhagen Museum.
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between 6 ami 7 and on the last between 12 and 13. Finally, the side plates of the

pinnule ambulacra, which are well developed together with the cover plates, are plate-

like rather than rodlike. There are few spicules in the tentacles. The first two

pinnules have about the same relative lengths as in most specimens of mvipara, with

Pi about 0.5 mm. longer than P2, but Pi is very little stouter at the base (see fig. 36, b

and c).

This specimen is the first one at the top of table 16 and is the one marked x m
the scatter diagram on page 835 illustrating the relative proportions of the first two

pinnules. In the key to the species of Isometra it runs down to /. flavescens, Imown

from the Shag Rocks, but differs from that species in the smaller size difiference be-

tween the first two pinnules (shown clearly in the graph) and the more complex am-

bulacral deposits.

More material from the Bransfield Strait area is needed before a definite conclusion

on the identity of this specimen can be reached.

Earbj stages.—The eggs are about 0.3 mm. in diameter, very rich in yolk, and quite

opaque. They are found in various stages of development in the ovary, and are liber-

ated as the}' become ripe and not all at once as is usually the case in the crinoids.

Thus one may find fully formed larvae together with embryos in the first cleavage

stages in the same marsupium. Andersson did not find more than 5 embr}'os in a

marsupium, and generally only 3; IMortensen, however, found as many as 8 eggs and

embryos together, while John (1938) found up to 6 eggs and 21 embryos in a single

marsupiiun.

Andersson found that in each ovary there is a space filled with spermatozoa, and

Mortensen concluded from this that fertilization probably takes place within the

ovary itself. But neither he nor Andersson found any fertilized eggs in the ovary, nor

did lie find any unfertilized eggs in the marsupia.

The egg membrane is verj- thin and quite simple, without any special structure.

The embryos remain within the membrane during the whole course of their develop-

ment and do not escape from it until they leave the marsupium as fully formed larvae.

The cleavage corresponds, according to Mortensen, to the superficial type charac-

teristic of arthropods. The egg as a whole does not divide at all; only the nuclei

divide and scatter irregularly in the yolk mass. In the youngest stage found, a few

nuclei are seen lying in the middle and a few near the surface. These gi-adualh" multiply

so that a number of nuclei are found irregularly scattered in the mass of yolk with no

traces of cell walls. The nuclei arrange themselves about the periphery, with another

group, less distinct, in the middle of the embryo. Mortensen could not determine

whether an actual wandering outward of the nuclei takes place, or whether the periph-

eral nuclei are derived exclusively from those lying near the surface in the j-oungest

stages and the inner from those lying in the middle.

In the next stage represented the superficial nuclei form a fairly regular layer and

cell limits have begun to appear so that there is now a distinct typical ectoderm of high

cylindrical cells, full of rounded yolk granules clearly delimited from the entoderm.

The nuclei in the middle of the embryo have assembled in a more definite group, and in

the center of this group the archeuteron appears as a small nan-ow slit, which soon grows

in size, the nuclei an-anging themselves n!ore regularly around it and cell limits appear-

ing. An important differentiation is beginning to take place in the yolk substance.

While the whole of the entoderm and ectoderm is uniformly filled with j^olk granules,
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some of these arc collecting into ilistiiict balls of various sizes which lie between the

ectoderm and the entoderm. These groups of yolk granules remain a very character-

istic feature in the following developmental stages.

There is some variation in the order of appearance of the ectoderm and entoderm.
In one case the nuclei of the ectodenn still form a simple nearly regular layer, though
the delimitation of the cells is well advanced, while the entoderm is fairly well along in

development; in another the nuclei of the ectoderm are much more numerous and are

not arranged in a simple layer, the delhnitation of the cells is less advanced, and the

entoderm is in a considerably j^ounger developmental stage, the cavity having only
just appeared. In another embryo of a stage corresponding e.xactly to the first of these

two there is a distinct indication of cilia in one place.

The differentiation of the archenteron proceeds as m Antedon and Tropiometra.

A median constriction separates the archenteron into an upper or anterior section with

a very large lumen, the enterohydrocoele, and a lower or posterior section, the coelomic

sac, which divides into a right and left enterocoele vesicle. There is no trace of the

downward prolongations from the anterior vesicle, which in Antedon embrace the

narrow transverse canal that connects the two enterocoelic vesicles. Mortensen could

not make out the formation of the hydi'ocoele in all its details; but it is formed from the

anterior vesicle as in Antedon and Tropiometra. The parietal canal is formed in the usual

way as a constriction from tlie Iiydrocoele vesicle.

The ectoderm consists of high epithelial cells, the nuclei of whicii lie chiefly in the

middle forming a more or less definite layer. The entoderm also is made up of cylin-

drical epithelial cells with the nuclei lying chiefly at the base and the whole interior of

the cells filled with yolk spherules. The enterocoelic vesicles show the same epithelial

structure. At the stage at which the formation of the archenteron begins mesenchyme
cells appear. Whether they originate from the entodermal epithelial cells or from the

nuclei originally lying scattered in the yolk mass cannot be made out; but from tlie fact

that they lie at first mainly at the upper end of the archenteron and do not fill the

blastocoele cavity, which has now become very large, the evidence is decidedly in favor

of their originating from the entodermal epithelium as in Antedon and in Tropiometra.

Eventually the blastocoele cavity becomes completely filled with mesenchyme cells.

From the first these are filled with yolk spherules, like all the other cells. But gradually

the yolk spherules collect in rounded groups which lie scattered irregularly, maiidy in

the mesenchyme. The nuclei of the ectoderm, entoderm and mesenchyme cells are

not distinctly different m size.

Important structural changes now take place leading to the organization of the

fully developed larva. In its external appearance the embryo becomes more elongate.

The vestibulary invagination appears as a depression on the ventral side, and another

depression is formed at the anterior end of the embrj^o representing the suctorial disk.

The ciliated bands are developing, the nuclei being arranged in more or less distinct

groups corresponding to the bands. Glandular cells have developed in the ectodenn,

especially at the anterior end, but they may be nmnerous also in other places. The
nervous sj-stem has just begun to difi"erentiate.

The entoderm shows a marked dOTerence from the condition in the preceding stage.

The lumen has now become ver3^ small, or is even completely obliterated. The cell

limits have mostly disappeared, and it is especiall}' important to notice that the cells

are not distinctly delimited from the lumen of the entoderm as they are in the preceding
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stage. As a result of this, the 3'olk spherules wander into the lumen, where they are

evidently being absorbed. The nuclei, which in the stage preceding were lying fairly

regularly along the inner border of the entoderm, are now spread over the whole

entodermal mass without any apparent order, evidently as a result of having imdergone

division.

The hydrocoele is now assuming the shape of a horseshoe, open downward; its

walls consist of high cyclindrical cells which form a regular columnar epithelium. The

parietal canal has developed into a large sac with a lining of flattened endothelial cells.

It has a large anterior prolongation reaching to just below the suctorial (Usk, where it

may be a little widened. At its lower end it is constricted into a long narrow pore

canal, which may have an external opening, the hydropore, situated between the third

and fourth ciliated bands. In some of the specimens studied by Mortensen there was

no hych-opore; he ascribes this to variability in the time of appearance of this structure.

The enterocoelic vesicles have now reached their definitive positions, the left

(the future oral coelome) at the posterior end, the right (the future aboral coelome)

at the dorsal and anterior side of the entoderm, forming a mesentery at the point of

union. From the right enterocoelic vesicle or aboral coelome are developing prolonga-

tions into the anterior part of the embryo which are the rudiments of the chambered

organ. The epithelial lining of the cntcrocoele vesicles has for the most part assumed

an endothelial character.

In the mesenchyme there are often found globular masses of yolk spherides of

different sizes, sometimes very large. More rarely such yolk globules are also found

in the ectoderm. In the entoderm the yolk spherules are usually not united into

definitely delimited globules.

The fully formed larva still within the egg membrane is from 0.5 to 0.6 mm. in

length—about the size of the corresponding larva of Antedon adriatica, and about twice

the size of the larvae of Tropiometra carinata or of Antedon serrata. In shape it is

markedly different from the other known crinoid larvae. It is flattened on the ventral

side and has a distinct constriction in the middle of the body between the oral and

basal circlets. The vestibular invagination is in the form of a narrow sUt. Its depres-

sion is not sharply delimited from that of the suctorial disk. The latter is very distinct

and often has thickened edges which causes the anterior end of the animal to appear

promment and almost snoutlike. Tlie ciliated bands are very well developed, 4 in

number with traces of an anterior band which is very indistinct and only visible on the

dorsal side. The second (prevestibular) band may be interrupted in the ventral median

line between the suctorial disk and the vestibule. The next band is forced far posteriorly

by the vestibule, reaching almost to that following which also is slightly curved posteri-

orly in the midventral line. The posterior band may curve slightly anteriorly in the

midventral line. At the anterior end of the vestibule a band may proceed laterally,

like an additional rudimentarj' ciliated band. This, however, is not constantlj^ present,

and there may be only a simple widening of the tliickened epithelium at the anterior

end of the vestibule.

The ectoderm is onlj- very exceptionally distinct from the mesoderm; usually no

delimitation can be made out between them. It is evidently at this stage that the

dissolution of the ectoderm as a separate layer takes place. The nuclei of the cells

of the ciliated bands are arranged in conspicuous groups, though rarely showing any
regular arrangement within these groups. The glandular cells have become enormously
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developed, cspecinlly on the ventral side and along the vestibule. Within the vestibule

a regular arrangement of the glandular cells is apparent. At the anterior end they

occupy the bottom of the furrow while the sides are occupied by simple cells seen in

sections as very conspicuous masses of nuclei. Proceeding downwards the nuclear

masses gradually pass do^vn into the furrow, narrowing the glandular space at the

bottom until it disappears entirely and the nuclear masses occupy the bottom. At
the same time new glandular masses appear along the sides of the furrow, these in their

turn again passing deeper down into the furrow narrowing the nuclear mass to a re-

stricted area in the middle of the furrow, while new nuclear masses appear along the

sides, these last, however, remaining less conspicuous. The epithelium of the vestibide

is distincth' ciliated. In sections the cuticle is seen to be perforated while a regular

layer of fine grains occurs just below it.

The suctorial disk is large and deep. Its cells contain a finely granular substance.

A slimy mass fills the cavity of the disk, probably repi'escnting cilia destroyed by
preservation. The cuticular structure observed in the vestibule cannot be distinguished

here. There is no indication of an anterior tuft of cilia.

Pigmentation begins to develop in the skin of the larva before it leaves the egg

membrane in the form of fine dark specks, which give the larva a faint grayish tint.

The nervous system is fairly well developed. Mortensen was unable to make out

the details, but he says that there is no reason to doubt its complete conformity with

that in other crinoids.

The vestibular invagination is remarkably narrow, deepest at the anterior end.

Closure begins at the posterior end and is completed while the embryo is still within the

egg membrane. In closing, the lumen is so nearly obliterated that in sections merely

a line is seen indicating the boundary between the epithelium of the roof and that of the

floor. The last vestige of the invagination is a very narrow opening in the form of a

deep canal at the anterior end just below the suctorial disk. According to Mortensen,

the walls of the vestibule must later separate, since eventually the vestibule acquires

the typical form.

The hydrocoele has begun to differentiate, the 5 primary tentacles (or radial

canals) having appeared. The stone canal is forming, but has not yet opened into the

parietal canal. The hydropore is about to disappear, or has become entirely closed.

The anterior prolongation of the parietal canal is still distinct.

There is but little change in the coelomic vesicles. The left or oral coelome has

developed two prolongations directed upward on the ventrolateral side so that in trans-

verse sections two small spaces appear at the side of the hydrocoele, its whole dorsal

portion being occupied by the right or aboral coelome. This has acquired a somewhat
complicated form because of a deep notch in the upper side of the stomach.

The axial organ has begim to develop as a thickening of the coelomic epithelium

in the notch at the vertical mesentery.

The entoderm still remains in the same histological condition as in the preceding

stage, the lumen being more or less indefinite or entirely obscured through the passage

inward of the yolk masses. The stomach is now somewhat lobed because of the notches

from the aboral coelome. One of these lobes, according to Mortensen, is probably

destined to form the intestine.

Mortensen remarks that the fact that the ciliated bands of the larva are well

developed proves that the free-swimming stage has not been entirely obliterated; but
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because of the reliUively great devel<)])inent of the skeletal elements, the larva must be

rather heavy and a poor swimmer so that it probably sinks almost directly downward

where it meets the tip of the upturned cirrus and attaches itself. According to Morten-

sen, the fact that the pcntacrinoids are not found attached to all the upturned cirri

but generally to only 2 or 3 of them would seem to indicate a slight amount of swun-

ming, as otherwise one would expect tliem to be attached to the cirrus just below the

point of origin.

Mortensen found that quite a large percentage of the pentacrinoids contain in

their stomachs the half-digested but still perfectly recognizable remains of larvae.

He even saw quite young pcntacrinoids with the vestibule just opened and the arms

not yet developed with an embryo almost of their own size in their mouths. He says

that, because of the large number of pentacrinoids found attached in clusters to the

tips of the upturned cirri—Andersson counted no less than 99 on one adult—this

danger to the embryos is very real and i)robably quite a large number thus perish.

In the recently attached pentacrinoids the vestibule has now assumed its normal

position at the formerly posterior (now anterior) end, and has a distinct lumen. The

tentacles have not yet become free. In sections the little pentacrinoid is seen to differ

conspicuously from the larva in the histological character of the entoderm. A single

fairly regular layer of nuclei is seen along its outer surface while the whole inner part is

filled with a dense mass of small granules that stain very deeply in haematoxylin.

Mortensen believes that the mass occupying the entoderm consists of wandering cells

derived from the mesoderm which take an active part in the histolysis of the entoderm

that occurs during the metamorphosis.

With the removal of the vestibule from the ventral side of the embryo to the

posterior end, the hydrocoele and the coelomic cavities have also come to occupy their

definitive positions. The inner wall of the vestibule is very thick, and between the

nuclei there are many of the granules just mentioned, scattered or in dense groups. A
slight concavity in the middle of the floor of the vestibule is the first indication of the

future esophagus. Below this, the ectoderm and entoderm are fusing in the center of

the still open hydrocoele ring.

The stone canal has not yet opened into the parietal canal, and the pore canal is

closed off from the exterior. In the mesentery within the parietal canal there is a slight

accumulation of nuclei which probably represents Russo's "primary gonad."

In a somewhat more advanced stage the tentacles have protruded into the vesti-

bide, which is about to open, a depression having appeared in the middle of its outer

wall and the 5 oral valves being about to separate. The mouth and esophagus have

been formed, and in the stomach a lumen is beginning to appear, the granular mass

being about to be absorbed. The intestine now has been differentiated, but the anal

opening has not as yet been formed. The stone canal has opened into the parietal

canal, but no external opening of the pore can be discerned. The chambered organ is

beginning to assume its typical form and the axial organ is distinct. It appears as if

the parietal canal had opened into the oral coelome, but Mortensen coidd not definitely

determine this.

The next important change is the opening of the vestibide. The young

pentacrinoid now begins to feed directly, having until now subsisted on the yolk con-

tained in the egg. Diatoms, chiefly of the Coscinodiscus type, arc found in the stom-

ach, and in some cases also larvae.
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III 11 later stage, at which the arms are branching, the epithelium of the oral surface

has become thin, in marked contrast to the stage before the opening of the vestibule.

The mouth may protrude above the oral surface like a small funnel so as to appear

in transverse sections as a ring. In one case Mortensen found a thickening of the

esophageal wall in the posterior interradius which made a distinctly delimited furrow

that ultimately closed into a narrow canal. The thickening began at the level of the

hydrococle ring and continued for some distance below the rectum, ending as a small

ridge that rose into the liunen of the stomach. Mortensen was at a loss to e.xplain

this structure, which may, he said, be some abnormality perhaps due to the fact that

the stomach in this individual was strongly distended by the embryo which it had eaten.

In another case there was a thickening of the esophageal wall in the posterior inter-

radius; but in this in passing downward it soon broadened and passed gradually over

into the normal condition of the entodermal epithelium.

The stomach is provided with folds. In the strongly dilated stomach of the

individual that had eaten an embryo these folds had disappeared.

The amd opening has been formed.

The hydrocoele ring is not yet completely closed; nimierous trabeculae have been

formed in its lumen. A thickening of the epitheliiun over the upper side of the hydro-

coele ring is the rudiment of the nerve ring; below this is an indication of circular muscle

fibers. The stone canal has lengthened considerably, and the pore canal has again

acqiured an opening to the e.xterior. The parietal canal has opened into the oral

coelome. In the aboral coelome some irregidarly disposed trabeculae are seen.

The "primary gonad" is distinct.

The axial organ has developed into a conspicuous cord, and the chambered organ

is very distinctly quinquelocular \\'ith a fairly large limien.

In the arms of the larger pentacrinoids the primary (azygous) tentacle is seen

situated in the fork. As it remains here it must idtimately be resorbed. The radial

canals of the arm branches originate as lateral offshoots from the primary radial canal

a little below the free azygous tentacle. In each triplet of tentacles the distal is the

first to develop.

At the first stage in the development of the skeleton the orals and basals, as

branching spicules, are arranged in two circlets, the plates of the basal circlet lying

almost exactly below the corresponding plates of the oral circlet. The terminal stem

plate has been formed, and a few columnals are indicated by very small spicules.

Infrabasals are whoUy lacking.

In the fidly formed larva the orals and basals are large fenestrated plates arranged

in 2 rcgidar semicircles leaving a broad open gap on the ventral side. The two semi-

circles are at first widely separated from each other, the orals occupying the posterior

and the basals the anterior end of the larva. The terminal stem plate is large and

fenestrated, and the columnals have increased considerabh' in size and niunber. Their

exact number is difficult to ascertain because they lie so close together.

Finally, the oral and basal plates increiuse in size until they are in contact with each

other and reach to near both the poles. This stage was observed by Dr. John in the

Discovery material.

The freshly attached pentacrinoid is very completely enclosed by the orals and

basals. The columnals are still vcrj' short, and so closely crowded that it is impossible

to count them. Tlie proximal third of the column is still enclosed by the basals.
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The columimls now incrciise in length, and their number, 18, can be determined.

They are still quite short, with the central annulus projecting strongly, which gives

the column a seirate appearance. Now only the youngest columnals lie within the

basal ring.

Contemporaneously with the lengthening of the stalk, the orals begin to acqube

prominent lateral borders.

In the next stage the characters of the orals are much more marked, the upturned

lateral borders being broad and thickened; generally speaking, the cah-x plates are un-

usually thick and massive, and are finely tuberculated. Along the lower edge of the

orals, a zone of growth is very distinct, indicated by the linear disposition of the holes,

which are very small. The radials have appeared, and also the radianal, which is

slightly larger than the corresponding radial, and thus has been formed prior to the

latter. The columnals have lengthened considerably, especially the lower ones, and

are now more rounded in outline, the median annulus being much less prominent.

There are 2 1 of them.

In the following stage the radials have increased considerably, and, hke the orals

and basals, show a distinct zone of growth. The IBr, have formed and have assumed

the shape of an elongate scale. Within the tentacles elongate spicules have developed.

The radianal has already been exceeded by the corresponding radial ; it covers the corner

of the latter and of the adjacent oral. It is of the same dense structure as the other

calj'x plates. The columnals are about to assume their final form, but the median

annulus still projects slightly. There are 24 colmnnals, of which the short proximal

are somewhat broader than the others. The terminal stem plate is shghtly lobed.

In the most advanced stage found, the first pinnule has appeared, on the twelfth

brachial. The first whorl of cirri, radial in position, has been formed. The radials

and the IBr, have become much broader, and are about to assume their final shape.

The orals, l3^ng in the middle of the disk which has increased considerablj^ in size, are

widely separated from the basals. The radianal remains small and is no longer in

contact with the adjoining radial and oral. Along the arms some branching spicules

are seen, representing the side and covering plates. The stem contains 24 columnals,

which are slightly thickened at the ends. The upper half of the stem is stouter and

more robust than the lower half. The 4 topmost columnals are quite short and increase

in width to the centrodorsal, which is the broadest.

In another specimen there are 3 pinnules on each arm, and a second whorl of cirri

is beginning to develop alternating with the first. The cirri in the first whorl are now

fully formed, with 14 segments and a terminal claw.

Localities.—Antarctic (Swedish South Polar Expedition) station 5; southeast of

Seymour Island, in the Graham Land region, south of Cape Horn (lat. 64°20' S., long.

56°38' W.); 150 meters. [Mortensen, 1918] (1, CM.).
Antarctic station 5a; same locality and depth [Mortensen, 1918].

Antarctic station 59; Burdwood Bank, south of the Falkland Islands (lat. 53°41' S.,

long. 61°10' W.); 137-150 meters; bottom temperature 3.20° C. [Andersson, 1904,

1908; Mortensen, 1918] (4, S.M.).

Antarctic station 58; Burdwood Bank (lat. 52°29' S., long. 60°36' W.) ; 197 meters;

bottom temperature 4.30° C. [Mortensen, 1918] (1, S.M.). Restricted type locaUty.

Antarctic station 2; off the Rio de la Plata (lat. 37°50' S., long. 56°11' W.);

100 meters [Mortensen, 1918].
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Antarctic station 1; southeast of Rio Grande do Sul, Brazil (lat. 33°00' S., long.

51°10' W.); 80 meters [Mortcnsen, 1918].

[Discovery Investigations station 175; Bransfield Strait, South Shetlands (lat.

63°17'20" S., long. 59°48'15" W.); 200 meters; at 190 metei-s, temperature -0.48° C,
salinity 34.347oo; mud, stones and gravel; March 2, 1927 [John, 1938] (1 female, B.M.)
Ivivipara.]

Discover!/ Investigations station 652; Burdwood Bank (lat. 54°04' S., long. 61°40'

W.); 169-171 meters; at 172 meters, temperature 6.10° C, salinity 34.10°/oo; March
14, 1931 [Jolm, 1938] (15 males, 3 females, 1 pentacrinoid, B.M.).

Discovery Investigations station WS 81; 8 miles N. 11° W. of North Island, West
Falkland Island (from lat. 51°30' S., long. 61°15' W. to lat. 51°30'30" S., long. 61°10'

W.); 81-82 meters; at 75 meters, temperatm-e 8.22° C, salinity 33.89°/oo; sand;

March 19, 1927 [John, 1938] (3, B.M.).

Discovery Investigations station WS 83; 14 miles S. 64° W. of George Island,

East Falkland Island (from lat. 52°28' S., long. 60°06' W. to lat. 52°30' S., long.

60°09'30" W.) ; 137-129 meters; at 120 meters, temperature 7.60° C, salinity 33.83%o

;

fine green sand and shells; March 24, 1927 [John, 1938] (12, B.M.).

Discovery Investigations station WS 85; 8 miles S. 66° E. of Lively Island, East
Falkland Island (from lat. 52°09' S., long. 58°14' W. to lat. 52°08' S., long. 58°09' W.);
79 meters; at 75 meters, temperature 8.30° C, salinity 33.79%o; sand and shell;

March 24, 1927 [John, 1938] (2, B.M.).

Discovery Investigations station WS 212; north of the Falkland Islands (lat.

49°22' S., long. 60°10' W.); 242-249 meters; at 230 meters, temperature (at midday)
5.84° C, (at 8 a.m.) 5.69° C, salinity 34.03°/oo; green sand, mud and pebbles; May
30, 1928 [John, 1938] (1, B.M.).

Discovery Investigations station WS 228; northeast of the Falkland Islands

(lat. 50°50' S., long. 56°58' W.) ; 229-236 meters; at 230 meters, temperature 5.31° C,
salinity 34.12%o; coarse white sand; June 30, 1928 [John, 1938] (1, B.M.).

Discovery Investigations station WS 248; off the Falkland Islands (lat. 52°40' S.,

long. 58°30' W.); 210-242 meters; at 235 meters, temperature 5.28° C, sahnity

33.98°/oo;fine green sand, pebbles and shells; July 20, 1928 [John, 1938] (4, B.M.).

Discovery Investigations station WS 824; Falkland Islands (lat. 52°29' S., long.

58°27' W.); 137-146 meters; at 140 meters, temperature 5.45° C, salinity 33.87°/oo;

green speckled sand and shells; January 19, 1932 [John, 1938] (2, B.M.).

Discovery Investigations station WS 877; off the Falkland Islands (lat. 52°35'30" S.,

long. 61°04' W.); 350 (—0) meters; at 340 meters, temperature 4.86° C, sahnity

34.15°/oo; April 4, 1932 [John, 1938] (11 and pentacrinoids, B.M.).

Scotia; Burdwood Bank [S^aney, 1939].

Geographical range.—Known from the northwest Weddell Sea, the Burdwood
Bank and Falkland Islands area north to 33° S., off the southern tip of Brazil, and ? from

the Bransfield Strait.

[Note by A.M.C] No type locality was given by Mortcnsen since he did not

select a holotype from among his specimens. In view of the wide range of localities

covered by the type material, it is desirable that a lectotype should be selected, the

best specimen for this purpose being the male one from the Swedish South Polar Expedi-

tion station 58 on the Burdwood Bank, Stockholm Museum number 242, figured by
Mortcnsen on plate 1, figure 6.
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Bathymetrical range.—P>oiii 79 to 242 (? 350) meters.

Thermal range.—Yrom 3.20° to 8.30° C. (-0.48° for the doubtful Bransfield

Strait specimen). [Note by A.M.C] No bottom temperature was obtained from

the Swedish South Pohir Expedition station 5, to the east of Graham Land in the

Weddell Sea, but at the neighboring station 11 at 400 meters the temperature was

-1.10° C.

Salinity range.—From 33.79 to 34.15 parts per thousand. (34.34 for the Bransfield

Strait Specimen).

History.—This species was first mentioned under the name of Antedon hirsuta by

Dr. K. A. Andersson in 1904 and 1905 in a special study on the \^viparity of some speci-

mens taken by the Swedish South Polar E.xpedition with the Antarctic on the Burdwood

Bank.

In 19151 commented that Andcrsson's material belonged to a species closely related

to laometra angustipinna if not identical with it.

The detailed description and recognition of the species as new was carried out by

Dr. Th. Mortenscn in 1917 and 1918. He recorded it from si.x Antarctic stations, two

of which were on the Burdwood Bank, two off Graham Land, and two much farther

north off southern Brazil.

In 1920 Mortenscn followed this by a very detailed account of the embryologj'' and

development of the species.

Gislen in 1924 included this species among those of which he studied the articula-

tions of the arms.

The species was not found among the collections of the Terra A^ova, German South

Polar Expedition, the Belgica, the Australasian Antarctic Expedition or the

B.A.N.Z.A.R.E. However, a number of specimens were taken by the Discovery In-

vestigations again on the Burdwood Bank as well as in the vicinity of the Falkland

Islands. Details of these were given by Dr. Dilwyn John in 1938.

Some specimens were also obtained bj' the Scotia on the Burdwood Bank, but Vaney
in 1939 gave no details about them.

ISOMETRA FLAVESCENS John*

Isomelra ftavescens John, Discovery Reports, vol. 18, 1938, p. 123 (listed), p. 124 (with Myzostomum),

p. 126 (range), p. 132 (in key), pp. 182-184 (station 160; description; comparisons), p. 187 (com-

parison with /. graminea), p. 192 (comparison with /. hordea); fig. 16, p. 182.

Diagnostic features.—The cirri are up to LX, 25-35; Pi is much larger than P2

(averaging 1.7 times the length of P2 in eight specimens) with 9 to 14 segments; P2 has

6 to 9 segments; P3 (or P4) is the first genital pinnule; the ventral surface of the disk,

except between the arm bases, is plated.

Description (modified from John, 1938).—The species is fairly small but robust.

The arms of all the twelve type specimens were broken but probably measured just over

40 mm. in length when complete. The length from IBr, to the second syzygy is from

8.5 to 10.5 mm. in ten specimens measvu'cd.

The centrodorsal is conical and closely covered with cirrus sockets, which may,

however, leave free a small, bare, flattened dorsal pole. The sockets are arranged in

See also table 15 (p. 620), scatter diagram (p. 835), and Addenda (p. 837) under 1963.
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rows which are reguhir iienr the apex but less so near the periphery. The proximal edge
is slightly produced interradially.

The cirri are XXXVII-LX; 25-35. Most of the segments are wider than long.

The opposing spine is strong and erect, the terminal claw short and curved.
In the tlu-ee smaller s3-ntypcs, the radials are nearly as long as the IBr, but in the

larger ones they are relatively shorter. The IBrj (axillary) may form a slight shoulder-
like projection with the IBr, where it incises it. The lateral edges of the ossicles of the
IBr scries and the fii-st two brachials have sharp and nearly straight sides. The other
brachials are less smooth, becoming progressively more thorny towards the distal end
of each one.

Tiie first and second syzygies arc usually between brachials 3+4 and 9 + 10 but
there are many exceptions to this.

Pi is longer and stouter than P2, usually having 10 to 13 segments and measuring
4.5 to 7.5 mm. in length; the first four to six of the segments are attached to the disk and
maj' be distinctly heavier than the following segments. P2 is of 7 to 9, usually 8 seg-

ments, 2.5 to 4.5 mm. long; the first two segments are webbed to the arm. In 10 speci-

mens measured, Pi was over half again as long as P2.

The species is viviparous and the middle segments of the genital pinnules are ex-

panded. In the females this expansion is limited to the third and fourth segments but
in the males it extends for about five segments and is mainly on the aboral side. P3 is

usually the first genital pinnule but on some arms or specimens it may be P4. In the

female, P3, when it is a genital, measures 4 to 5 mm. and has about 9 segments while

in the male it has 10 segments and measures 5 mm. The following genital pinnules

increase in length and number of segments; Pn of a female has 14 segments and measures
8 mm. and P15 of a male has 18 segments and is also 8 mm. long. The segments of all

the pinnules, except those of Pi and sometimes also of P2, have stronglj^ thorny- distal

edges. On the expanded segments of the genital pinnules the thorny part is limited to

the midline and the adoral side of the distal edges, being absent from the aboral side

where the main expansion lies.

The embryos in the brood pouches were found to be similar to those of Isometra

livipara, the largest having the oral and basal plates in contact with one another and
measuring 0.5 to 0.6 mm. in length.

The ventral surface of the disk, except between the arm bases, is plated, the disk

ambulacra being lined by strong plates. At the apices of two of the iutciTadii there are

large plates like orals in the single specimen sacrificed for examination, but these appear

to be absent from the apices of the other interradii. Otherwise, the interradii are oc-

cupied by plates of diflferent sizes. In the anal interradius there are two plates of

conspicuous size, one resting on the pcrisome and the other, in contact and in line with

it, on the base of the anal cone, on which there are other plates. In nine other speci-

mens some plates could be seen on the disk.

SaccuU are numerous, regular and conspicuous on the arms and pinnules of the

dusky coloured males, but inconspicuous on the others.

The distal pinnules of some specimens have no ambulacral skeleton, but those of

others have reduced side and cover plates. The most elaborate have side plates in the

form of rods, which niaj' be simple or forked; the cover plates fan out from a simple stem

at the base. There may bo some smooth or knobbed spicides in the tentacles.

None of the female syntypes bore pentacrinoids on the arms.
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Most of the specimens were infested with Mysostomum, usuaUy ou the (hsk.

The color in hfe was described as mustard yellow.

Locality.—Discovery Investigations station 100; near Shag Kocks (lat. 53°43'40"

S., long. 40°57' W.) ; 177 meters; at 170 meters, temperatm-e 1.42° C, saUnity 34.227oo;

gray mud, stones and rock; February 7, 1927 [John, 1938] (11, B.M., six males and

five females).

Subfamily Bathymetrinae

Batliymetrinae A. H. Clark, Proc. Biol. Soc. Washington, vol. 22, 1909, p. 177 (includes Balhymetra

and Thawnatomelra); Crinoids of the Indian Ocean, 1912, p. 6 (distribution of species included),

p. 26 (range in detail; 80-2900 fms.), p. 61 (in key); Bull. Inst. Oc(5anogr. Monaco, No. 294,

1914, pp. 7-8 (temperature relations); Internat. Rev. gesamt. Hj-drobiol. und Hydrogr., 1914,

pp. 6 and following (Atlantic and corresponding Indo-Pacific genera); Journ. Washington Acad.

Sci., vol. 4, No. 19, 1914, pp. 559-5615 (correlation of geographical and bathymetrical ranges);

No. 20, p. 582 (relation to temperature of habitat) ; vol. 5, No. 4, 1915, pp. 126-13-1 (bathymetrical

range; phylogenetic and paleontological significance); Die Crinoiden der Antarktis, 1915, p. 146

(diagnosis; geological, geographical, bathymetrical and thermal ranges; species of this subfamily

in some ways resemble the young of the species of Heliometrinae) ; Amer. Journ. Sci., vol. 40,

1915, p. 68 (detailed discussion of bathymetrical range); Journ. Washington Acad. Sci., vol. 7,

No. 5, 1917, p. 128 (includes Orthometra, Tonromelra, Fariomelra, Trichomelra, Halhrometra,

Nepiomelra, Phrixometra, Thaumalometra and Balhymetra); No. 16, p. 505 (in key), p. 510 (key

to the included genera); Unstalked Crinoids of the Siboga-Hxped., 1918, p. VIII (3 new species of

Psathyrometra almost bridge gap between this subfamily and Zenometrinae), p. 197 (in key),

p. 244 (key to the included genera).

—

Mortensen, Wiss. Ergebn. schwed. Stidpolar-Exped.

1901-1903, vol. 6, Lief. 8, Crinoidea, 1918, p. 17.—A. H. Clark, Univ. Iowa Studies in Nat.

Hist., vol. 9, No. 5, 1921, p. 12 (represented in the West Indies); Smithsonian Misc. Coll., vol. 72,

No. 7, 1921, p. 2.—GisL^N, Nova Acta Reg. Soc. Sci. Upsaliensis, ser. 4, vol. 5, No. 6, 1922,

pp. 10, 139, 140, 144, 147.—A. H. Clark, The Danish Ingolf-Exped., vol. 4, No. 6, Crinoidea,

1923, p. 49 (in key), p. 53 (key to Atlantic genera).—Gisl^n, Ark. Zool., vol. 15, No. 23, 1923,

p. 15; Zool. Bidrag Uppsala, vol. 9, 1924, pp. 88, 91 (articulations), p. 232 (characters), p. 184

(no side and covering plates).

—

Mortensen, Handbook of the echinoderms of the British Isles,

1927, p. 26 (in key).—A. H. Clark, Journ. Linn. Soc. (Zool.), vol. 36, 1929, p. 662; Ann. Mag.

Nat. Hist., ser. 10, vol. 10, No. 58, 1932, p. 383; Proc. U.S. Nat. Mus., vol. 83, 1936, p. 248

{Boleometra and Retiometra, genera nov.); Sci. Rep. Australasian Antarctic Exped. 1911-14,

vol. C8, pt. 4, 1937, p. 5.—John, Discovery Reports, vol. 18, 1938, pp. 123, 124, 164.—Gisl^n,
Lunds Univ. Aarsskr., new ser., Avd. 2, vol. 34, No. 17 (Kungl. Fysiograf. Saalsk. Handl., N.F.,

vol. 49, No. 17), 1939, p. 10.—A. H. Clark, Mem. Soc. Cubana Hist. Nat., vol. 14, No. 2, 1940,

p. 141 (in key).

—

Gi8l£n, Rep. Swedish Deep Sea Exped., vol. 2, Zool., No. 4, 1951, p. 55 (depth

range)

.

Batymetrinae Gisl^n, Nova Acta Reg. Soc. Sci. Upsaliensis, ser. 4, vol. 5, No. 6, 1922, p. 10.

Diagnosis.—A subfamily of Antedonidae in which the cirrus sockets are arranged

in alternating transvei-se rows or are closely and irregularly crowded on a conical to

hemispherical or even almost discoidal centrodorsal; the cirri are well developed, but

never very long or very stout, with rarely more than 45 (usually 15 to 35) segments, of

which the longer proximal ones are always longer than wide and may be up to 6 times

as long as wide; the distal segments are shorter and tend to be carinate dorsally, usually

bearing more or less prominent dorsal spines; P, is always stiffened, but very slender, and
is composed for the most part of much elongated segments, often constricted in the

middle and flared and spinous at their distal ends; P, is usually shorter than P, but may
be similar to it or even longer and with or without a gonad; it usually rcsembles'Ps;

all of the pinnules are invariably present, and the genital pinnules may bear a

marsupium.
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Geographical range —The species of this subfamily occur in deep water everywhere

except in the Arctic seas (north of the Wyville Thomson ridge and 65° N. in Davis
Strait) and in the Mediterranean.

Bathymetrical range.—From 28 to 5301 meters.

The species of this subfamily are chiefly inhabitants of deep water. Of the 11

included genera, only one (Hathrometra) has been found in less than 50 meters. Seven
(Ilathrometra, Reiiometra, Phrixometra, Boleometra, Trichometra, Fariometra and
Thaumatometra) are found between 200 and 500 meters, while 8 occur in water of over

1000 meters. Five genera {Fariometra, Tonrometra, Trichometra, Thaumatometra and

Bathymetra) occur in water of more than 2000 meters; of these Tonrometra and Thauma-
tometra extend to over 3000 meters, while Bathymetra is only known at 4753 and 5301

meters.

Several of the included genera are remarkable for their great vertical distribution.

Thus Thaumatometra ranges through 3093 meters, Trichometra tlu'ough 1937 meters,

Fariometra through 1990 meters, Hathrometra through 1755 meters, and Betiometra

tlirough 980 meters.

Thermal range.—From -0.48° C. to +15.67° (?15.83°) C.

The species of this subfamily are almost exclusively inhabitants of cold water.

The maximum representation is between 2° and 6°. Of the genera for which tempera-

ture records are available only one is found below 0° C. and only 2 {Hathrometra and

Trichometra) above 8°.

It is interesting that the genus {Thaumatometra) with the greatest vertical range,

3093 meters, appears to have only a hmited thermal range, from 0.39° to 5.95°, or 5.56°.

The maximum thermal range, 13.27°, is shown by Trichometra, though Hathro-

metra has a range of 11.89°.

The thermal range of the other genera so far as we know, is very much more
restricted, that of Fariometra being 5.34°, of Betiometra 3.1°, and of Bathymetra only

0.78°.

Characters.—The centrodorsal in the Bathymetrinae varies from conical, slightly

higher than broad at the base wath straight or slightly convex sides through rounded

conical to hemispherical and ev^en to much flattened and almost discoidal. It is

most commonly rounded conical to hemispherical, and from half again to twice as

broad at the base as high.

In most species the numerous cirrus sockets, wliich may be as many as 100 in

number, but are usually between 25 and 50, almost completely cover the sides of the

centrodorsal. They are in most cases arranged in several closely crowded alternating

rows, those of succeeding rows decreasing very slowly in size toward the dorsal pole.

Sometimes they are less numerous and less crowded, and more irregular in their ar-

rangement, and the number of rows may decrease to about 3, or even to a single

irregular row of 10 to 15 sockets situated either about the dorsal pole or about the

periphery, as in Bathymetra.

As a rule the bare dorsal pole is very small though in one species (Betiometra

alascana) it reaches a diameter of about a third that of the base of the ccntrodoi-sal.

It is ordinarily convex to more or less sharply pointed and smooth or nearly so. In a

few species it is roughened or pitted, in one {Thaumatometra mimiti-^sima) it bears

several rather long spines, and in another {Thaumatometra tenuiji) it is more or less

concave.
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The cirri range in number from 10 to about 100, but are usually between 30 and

60. There is always some difference between those about the periphery of the centro-

doi-sal and those about the dorsal pole; when the cirri are very numerous the apical ones

may be only a third as long as the peripheral with not more than half as many segments,

which are more uniform and more generalized in structure.

The cirri are always of moderate size, sometimes rather slender but never very

stout, and varj"^ from about 10 to 40 percent of the arm length. They are most com-

monly between 25 and 35 percent of the arm length, or from a quarter to a third the

length of the arms.

As a rule they are rather dehcate and fragile and easily detached from the centro-

dorsal, especially in those species in which the centrodorsal is conical. They are always

laterally compressed, more strongly in the distal than in the pro.ximal portion, and are

sometimes, especially in some species of Thaumatometra, much flattened.

The number of segments in the cirri varies from 8 to 10 in Bathymetra abyssicola,

10 in Thaumatometra septentrionalis, and 10 to 12 in Thaumatometra parva and in

Retiometra alascana, up to 40 to 45 in Trichometra vexator. The majority of the species

have between 15 and 30.

The distal segments are always shorter than the earlier segments. The longest seg-

ments vary from about as long as broad to about 6 times as long as broad, and are most

commonly 2 or 3 times as long as broad. The distal segments are usually about as

long as broad, but may be broader than long, or when the cirrus segments are all much
elongated the penultimate may be as much as twice as long as broad.

Generally the longer segments are more or less strongly constricted centrally

with expanded distal ends which overlap the base of the segment succeeding, this

feature dying away as the segments become shorter and giving place to a sharp

carination in the middorsal line which at the distal end may be produced into a spine.

Sometimes the distal edges of the long earlier segments are spinous. Rarely the

segments are neither enlarged nor overlapping at the ends.

The radials in the Bathymetrinae for the most part are very short, extending

only verj^ slightly beyond the rim of the centrodorsal in the median hue and forming

low triangles in the interradial angles. In some large species, as in Boleometra clio,

they may be entirely concealed in the median line and only visible as low interradial

triangles, while in the small species a relatively greater proportion of the dorsal surface

is exposed. This reaches its maximum in the species of Bathymetra, in which the

radials appear externally as relatively large plates twice as broad as long in the median

line, extending far forward interradially where they separate the bases of the IBri.

The radials are never carinate or tubercular in the median hue, and the distal

border is almost invariabl3f smooth, only very exceptionally showing a few fine spinulcs.

The disk is almost uniform throughout. It is large, with the interradial borders

convex, straight, or slightly concave, and the surface is without visible calcareous

deposits.

Sacculi are abundant along the ambulacral grooves of the pinnules, less numerous
along those of the arms, and still less numerous along those of the disk.

The IBr series show a considerable amount of variation. The IBri are short,

usually from 3 to 5 times as broad as long in the median line, sometimes from 8 to

10 times as broad as long and rarely only twice as broad as long, usually with parallel

or more or less strongly convergent lateral borders and the distal border more or less
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deeply excavated by a posterior process from the axiEary, sometimes so much so that

when viewed at right angles to the dorsoventral axis the IBri appears bisected. The
IBr2 (axillaries) are usually rhombic and about as long as broad, frequently some-
what broader than long, in one case as much as half again as broad as long, but rarely

longer than broad. The distal sides are more or less strongly concave, and the prox-

imal sides are usually somewhat less concave. The distal angle is usually sharp,

but often truncated, the truncation sometimes with a notch from which a shallow
groove runs backward over the dorsal surface. The lateral angles may extend
considerably beyond the laterodistal angles of the IBrj.

The IBr series usually have a high and strongly arched dorsal surface and rounded
sides; when the sides of the IBri converge distally the lateral angles of the axillaries

project for some distance beyond theu* laterodistal angles. The IBr series may be
widely separated, or the lateral angles of adjacent axillaries may be in contact, with
large rhombic open spaces below them. Sometimes the IBr series are much broadened
and less convex dorsally and the edges of the component ossicles are everywhere in

contact with those of their neighbors against which they may even be broadly and
sharply flattened.

The proximal and distal borders of the elements of the IBr series are usually

smooth, but there may be a greater or lesser development of spines, especially at and
near the lateral angles of the axillaries. In only a single species {Tonrometra brevipes)

is the dorsal surface studded with small spinules.

The arms are invariably 10 in number; no case of an individual with more than

10 arms has ever come to light, nor is there any record of an individual with less than

10 arms.

In length the arms range up to 130 mm., being most commonly between 20 and
60 mm. In only 3 or 4 species does the arm length exceed 90 mm.

The first brachials are always very short, with the outer edge from half again

to 4 or even 5 times (usually about twice) as long as the inner, and the distal border

more or less deepU^ excavated. The inner borders are usually entirely free, but they

may be basally in contact, or even united for half their length.

The second brachials are irregularly 4-sided or triangular and much larger than

the first, usually about as long as broad, rarely longer than broad.

The first syzygial pair is usually somewhat longer interiorly than exteriorly, and
in extreme cases the interior length may be as much as twice the exterior. The prox-

imal edge of the hypozygal is alwaj-s more obhque than the distal edge of the epizygal.

Generally this pair is nearly oblong, somewhat broader than long, but it may be as

long as broad, or even almost twice as long as broad, as in Bathymctra.

The 4 to 6 brachials following the first syzygial pair are oblong to more or less

wedge-shaped, broader than long to nearly as long as broad, and the following become
very obliquelj' wedge-shaped or triangular, about as long as broad or slightly longer

than broad, and distally gradually less obliquely wedge-shaped and elongate, finally

centrally constricted with swollen ends.

The ends of the oblong or wedge-shaped earlier brachials may be smooth or bor-

dered with fine spines; they are sometimes abruptly everted, standing out at right

angles to the dorsal siu-face as high spinous ridges, or they may be thickened and

smooth. The distal edges of the outer brachials are usually somewhat produced and

finely spinous, more rarely coarsely spinous.
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Only rarcl_y arc tlie synarthrial tubercles noticeable, while articular tubercles only

occur in robust individuals of Thaumatometra tenuis, the largest species in the subfamily.

In all the included species syzygies occur between brachials 3+4, 9+10, and

14+ 15; the distal intersyzygial interval is from 2 to 6 muscular articulations, 2 in

about 44 percent, 3 in about 30 percent, and 4 in about 17 percent; only exceptionally

and by variation do 5 and 6 occur.

Pi varies from about 10 to as much as 28 percent of the arm length, averaging

18 percent, or nearly a fifth; the number of segments varies from about 10 in some

small species of Thaumatometra, possibly also in the species of Bathymetra, to 42 in

Hathrometra sarsi, the average number being 20. The pinnule is usually very slender,

with all the segments but the fii'st 3 or 4 greatly elongated. Usually from 2 to 4 of

the basal segments are no longer than broad; but in some species only the first seg-

ment is no longer than broad, while in Boleometra clio and Thaumatometra tenuis from

5 to 7 of the basal segments are broader than long with their corners cut away so that

the pinnule, which in these forms has up to 35 segments, resembles somewhat the

coiTesponding pinnule in the Heliometrinae. The outer segments of P, are always

more than twice as long as broad, sometimes, as in Boleometra, not much more, but

more often, as in Hathrometra and in Trichometra, excessively elongated. The longer

segments almost always have more or less prominent spinous distal ends.

Pi is longer than P2 in about 60 percent of the species in which the pinnules have

been described, varying from only slightly longer to a little more than 3 times as

long and being mostly from a third to a half again as long. In about 20 percent of

the species it is of the same length as P2, and in the same number of species it is

somewhat shorter.

P2 when shorter than Pj, as it usually is, consists of from 8 to 20 segments, averag-

ing 13, and has up to 15 segments less than the corresponding Pi. When of the same

length as Pi, P2 usually consists of about the same number of segments. Po is much
more uniform in structure throughout the group than Pi, and usually resembles P3.

In only 3 or 4 cases is it intermediate in character between Pi and P3. In over a third

of the species it bears a gonad.

P3 is nearly always a genital pinnule, but in Fariometra parnda and Thaumatometra

isis the first genital pinnule is P4 or Ps. The genital pinnules are quite uniform through-

out the group, varying only slightly in the number of segments, their relative length

and the development of spines on their distal ends. There is a sudden departure

from the usual structure, however, in Phrixometra, in which the genital pinnules of the

females bear a pouchlike marsupium.

The distal pinnules are always very slender with all but the first 2 segments, which

are short and broad, much elongated with more or less spinous distal ends. They are

usually as long as Pi and consist of from 15 to 20 segments.

The calcareous deposits in the ambulacral lappets most commonly consist of long,

slender or stout more or less curved or bent rods with the outer ends usually expanded

and spinulose and often pierced with a few holes. Thej^ may, however, be entirely

absent.

The tentacles commonly contain a line or band of spicules along their outer side

which may be inconstant, reduced to a few scattered spicules, or altogether absent.

For the details of the ambulacral deposits see vol. 1, part 2, pp. 274, 275.
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Belationships oj the genera.—In the subfumily Bathj-metrinae the characters by
which the genera arc differentiated are distributed among the oral pinnules, the cirri,

the centrodorsal, the genital pinnules and the brachials; in other words, the members
of this subfamily are unusually well balanced forms and do not show one or two sets

of structures highly diversified while others remain generalized, as do all the other
comatulid groups.

There is a great temptation to consider the Bathymetrinae as a subfamily including

generahzed or "primitive" types and forming a complex from which the other sub-
famihes of the Antedonidae have been derived. Thus the Heliometrinae might seem
to be an offshoot from the Bathymetrinae near the genus Boleometra; the Zenometrinae,
as is shown by the young of Psathyrometm mira (see p. 525) pass through a bathymetrine
stage in their development suggesting certain species of Thaumatometra besides which
Poliometra and Hathrometra have much in common; the Thysanometrinae recall

Thaumatometra tenuis; the Perometrinae are more or less similar to a small group of

genera within the Bathymetrinae; and there is no very sharp line of demarcation
between the Antedoninae and the Bathymetrinae.

Yet, heterogenous as the subfamily Bathj^metrinae appears to be, there is a certain

uniformity of structm-e throughout the group whereby any specimen may at once be
recognized as belonging to it, and the diversity shown in all the structural features

may better be interpreted as indicating the most virile and plastic of all the comatulid
groups and the one which, as a result of its plasticity, has been able to adapt itself to the

greatest ecological range, rather than as indicating anj- phylogenetic inferiority.

Standing somewhat apart from the rest of the Bathj^metrinae are 2 genera,

Thaumatometra and Bathymetra, in which the cirrus segments are much elongated and
the cirri much compressed laterally. These hve on ooze or mud in deep still water,

and their higldy specialized cirri are well adapted to such a habitat. Bathymetra
has been assumed to be a very primitive type on account of its long radials; but the

length of the radials results from the specialization of the centrodorsal which increases

in length instead of in breadth, and this, taken in connection with the curious cirri,

shows that it cannot be considered more primitive than any other genus in the group.

The species of Thaumatometra vary from species approaching those of Bathymetra,

such as Th. septenirionaiis and Th. ahyssorum, to species like Th. isis, which approach
the species of Trichometra and allied genera.

The occurrence of a marsupium on the female genital pinnules in which the young
develop is an interesting feature of the genus Phrixometra, which otherwise is in no way
remarkable.

Great elongation of Pi, which is slender and hairlike, but stiffened, and composed
of numerous segments, while Po resembles Pj, characterizes Hathrometra and Retiometra.

In the former the centrodorsal is conical, as in Fariometra, while in the latter it is hemi-
spherical, as in Trichometra and other related genera. In Retiometra P2 is a genital

pinnule, as in certain species of Thaumatometra and other allied genera, while in

Hathrometra it is not.

In Boleometra and in Thaumatometra tenuis, Pj has numerous segments of which
the basal 5 to 7 are not longer than broad and have the corners cut away as in the

corresponding pinnule in the Heliometrinae. In Thaumatometra tenuis Pj, which is

only a httle shorter than P,, is a genital pinnide, but in Boleometra it is distinctly

shorter than P,, though not a genital pinnule.
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While the cirrus segments in Thaumatometra and Bathymetra are all elongated,

those of Orthometra and Tonrometra are all relatively short, though of a different type

in each genus.

Trichometra is peculiar in the constant presence of an abrupt spinous eversion of

the distal edges of the earlier brachials, though this condition is approached by species

in related genera.

[Notes by A.M.C] In the typescript, Mr. A. H. Clark had made Phrixometra,

including only P. longipivna (P. H. Carpenter), a synonym of Nepiometra. However,

John (1938) pointed out that the original description of the pinnules of longipinna and

hence the diagnosis of Phrixometra by Mr. Clark (1917), were erroneous, the pinnules

following Pj being in fact distinctly different from the first two pinnules and not similar

to them. Also Carpenter did not perceive the marsupia. P. longipinna cannot therefore

be reconciled \vith the diagnosis of Nepiometra and accordingly I have reinserted the

genus Phrixometra. As for Thaumatometra nutrix Mortensen, which was included in

Phrixometra by John, together with a new species P. rayneri, Mr. Clark had previously

erected a new genus for it in the typescript, which was distinguished by the presence

of the marsupium. There is now no distinction between longipinna and nutrix on this

count and although nutrix has the genital pinnules similar to the preceding oral ones,

vmlike longipinna, P. rayneri is intermediate in tliis respect. A new genus for nutrix

therefore appears to be unwarranted and in addition the existing material of these three

species is so inadequate that it seems inadvisable to complicate the nomenclatiu"e

further.

I have also included in the genus Phrixometra the species Antedon exigua P. H.

Carpenter from off Marion Island in the Southern Ocean. This was included in

Retiometra when that genus was described by Mr. Clark in 1936, but a comparison

with the type specimen of /?. alascana and with specimens of Phrixometra longipinna

has convinced me that exigua is congeneric with the southern rather than the northern

species.

In checking Mr. Clark's key to the genera of this subfamily, I found that most

of it no longer holds good according to the data now available, new specimens and

species having been described since it was written. The following artificial key was

drawn up with some difficulty and I was imable to avoid using several characters, such

as the proportions of the cirrus segments and numbers of pinnule segments, which

are somewhat variable with size.

Two species

—

Tonrometra spinulijera (transferred here from the genus Florometra

of the Heliometrinae) and Thaumatometra tenuis—stand so far apart from the other

species of Tonrometra and Thaumatometra in the characters used in the key that they

have liad to be dealt with separately. Although I have no doubt that spinulijera is

congeneric with tlie type species of Tonrometra, T. remota, Thaumatometratenuis is so well

marked off from the other species of the genus by the niunerous segments of Pi (about

35 as opposed to 10 to 20 in all tiie rest) that I think it should be isolated from them.

A new generic name would then be necessary for the other species now included in

Thaumatometra since tenuis is itself the t3-pc species.

It was also found necessary to key out the genus Phrixometra twice over to cover

male specimens lacking the characteristic marsupium and, since its species may have
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the proportions of the cirrus segments intermediate between those found in the other

genera, three alternatives rather than tlie usual two were inserted at this point (6).

Finally the genus Orthometra is so little known, particularly with regard to the

piimules, that I cannot find any character to support the geographical range which
will distinguish it from all the species of Tonrometra.

KEY TO THE GENERA OF BATHYMETRINAE

[modified by A.M.C.]

fli. The female with a marsupium in the form of a pouch on each genital pinnule (off Uruguay to the

South Shetlands, South Georgia and Marion Island; 137-1097 meters)..Phriiometra 9 (p. 653)
n^. Xo marsupium present.

b'. The longest segments of the peripheral cirri two to three times as long as broad, the distal segments
as long as broad or a little longer; Southern Ocean; Pi with markedly flared and spinous

distal ends to the segments; up to 25 cirrus segments (ofif Uruguay to the South Shetlands,

South Georgia and Marion Island; 137-1097 meters) Phrizometra cf (p. 653)

b^. Longest cirrus segments up to three times as long as broad, distal segments not longer than
broad; if from the Southern Ocean then Pi has the segments hardly at all enlarged at the

joints and the peripheral cirri have 25-37 segments,

c'. Pi with over 20 segments.

(P. Peripheral cirri with up to 30 segments; Pi with about 30 segments of which the first five to

seven are not longer than broad (SW. Japan; 195 meters) Boleometra (p. 665)

(P. Peripheral cirri with 30-45 segments; Pi with up to 25 segments of which not more than

three (or four) are not longer than wide.

e'. Pj distinctly shorter than Pi and with many fewer segments (Culja to Greenland, Iceland,

the Faroes and south to Portugal; 256-2193 meters) Trichometra (p. 668)

e^. P2 similar in size and number of segments to Pi (.\ntarctic; 1266 meters).

Tonrometra spinulifera (p. 686)

c'. Pi with up to 20 segments.

d'. Division .series and proximal brachials with smooth distal edges (Meangis Islands, East

Indies; 914 meters) Nepiometra (p. 678)

(P. Division series and proximal brachials more or less flared and spinous at the distal edges.

e'. NE. Atlantic; 698-987 meters Orthometra (p. 680)

e'. Southern Ocean and East Indies; 1089-3426 meters Tonrometra (p. 682)

6'. Longest cirrus segments two and a half to six times as long as broad, the distal segments also

longer than broad,

f'. Only X-XV cirri (south from Australia and north from Midway Island, North Pacific ; 4753-5301

meters) Bathymetra (p. 691)

f^. XXV or more (usually XXX-XL) cirri.

(P. Pi with 25 or more segments.

e'. P2 much shorter than Pi.

/'. 12-20 cirrus segments (off Alaska; 291-1270 meters) Retiometra (p. 695)

p. 24-33 cirrus segments (Chesapeake Bay to southern Greenland, Iceland, Ireland,

north of Scotland and the Scandinavian coast from western Sweden to East

Finmark; 28-1783 meters) Hathrometra (p. 698)

e-. Pa little shorter than P, (Japan Sea area; 146 (?100)-1500 meters).

Thaumatometra tenuis (p. 744)

(P. Pi with less than 25 segments.

f'. Cirri with 21-36 segments (East Indies, Arabian Sea and southern India and from

Panama to Southern California; 204-2194 meters) Fariometra (p. 723)

e'. Cirri with 10-20 segments (from the Southern Ocean to India, the East Indies, Japan,

north to the Bering Sea, from Greenland to Iceland, from Brazil and from north of

New Zealand (7 from Panama); 274-3239 meters) Thaumatometra (p. 742)
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Genus PHRIXOMETRA A. H. Clark

AnUdon (part) P. H. Carpenteh, Challenger Reports, Zoology, vol. 26, pt. GO, 1888, pp. 18.5, 186, pi.

30, figs. 1-3.

Thauniatometra (part) Mortensen, Wiss. Ergebn. schvved. Sudpolar-Exped. 1901-1903, vol. 6, Lief. 8,

1918, p. 15; Studies in the development of crinoids, 1920, pp. 56-58 (development), fig. 8, pi. 28.

—

A. H. Clark, The Danish Ingolf-Exped., vol. 4, No. 5, Crinoidea, 1923, p. 43 (locality), p. 56 (in

key).

Phrixometra A. H. Clark, Journ. Washington Acad. Sci., vol. 7, 1917, No. 5, p. 128 (referred to the

Bathymetrinae), p. 131 (diagnosis; typo species Antedon longipinna P. H. Carpenter, 1888;

range; included species); No. 16, p. 511 (in key; range); Unstalked crinoids of the Siboga-Exped.,

1918, p. 246 (in key; range), p. 253.

—

John, Proc. Linn. Soc. London, se.ss. 149, pt. 2, 1937, p. 86;

Discovery Reports, vol. 18, 1938, p. 125 (genus previously known only from off the river Plate),

pp. 164-174 (includes P. longipinna with the new variety antarclica, nuirix (Mortensen) and

rayneri sp. nov.).

—

Gisl:6n, Rep. Swedish Deep Sea Exped., vol. 2, Zool., No. 4, 1951, p. 55 (depth

range).

—

Htman, The invertebrates, vol. 4, Echinodermata, 1955, p. 75.

Diagnosis.—A genus of the Bathymetrinae with the cirri XXX-L, 12-2.5, the

peripheral cirri with the longest segments two to about three times as long as their

median width and the distal ones about as broad as long, rarely longer; the brachials

are more or less spinous at their distal ends; the oral pinnules have up to 30 segments,

which, after the first one or two, are longer than broad and the outer ones are markedly

flared and spinous at their distal ends; the genital pinnules of the female eacli have a

pouchlike raarsupium alongside the ovary.

Type species.—Antedon longipinna P. H. Carpenter, 1888.

Geographical range.—Known from off Uruguay to the Bm'dwood Bank, Clarence

Island and the Bransficld Strait area, the Shag Rocks, South Georgia, and off Marion

Island.

Bathymetrical range.—From 137 (?91) to 1097 meters.

Thermal range.—From —0.48° to -|-3.20° C.

Salinity range.—From 34.22 to 34.34 parts per thousand.

Remarks [by A.M.C.].—The presence of a marsupium made of skin on each genital

pinnule of the female of Antedon longipinna and Thaumatometra nutrix is enough to

distinguish them generically from the other species of the subfamily. The question is

whether each should be isolated in a distinct genus on the grounds of the similarity of

the oral and genital pinnules in nutrix as opposed to then* marked difference in size in

longipinna. Only a single small specimen of the third species P. rayneri is known. It

has P2 longer than Pi and P3, the latter being the first genital pinnule. Dr. Dilwyn John

was convinced of a close relationship between the three species, so I am accordingly

leaving them together. At the same time I am including in this genus Antedon exigua

P. 11. Carpenter as explained on p. 652. Female specimens are not known but except

for larger numbers of pinnule segments and longer cirrus segments the characters agree

well with those of the species of Phrixometra.

KEY TO THE SPECIES AND SUBSPECIES OF PHRIXOMETRA

[by A.M.C]

a'. Cirri with 20-25 segments (off the coast of Uruguay; 1097 meters).

longipinna longipinna (p. 655)

a^. Cirri with up to 20 segments.

6'. Cirri about XLV or more.

c'. The first genital pinnule shorter and with fewer segments than the preceding oral pinnule.
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d'. Pi with about 18 segments (ofif South Georgia and Clarence Island; 236-490 meters).

longipinna antarctica (p. 656)

(P. Pi with up to 30 segments (off Marion Island; 137 (?91)—255 meters) exigTia (p. 658)

C-. The first genital pinnule similar in length and number of segments to the preceding oral pinnule

(Burdwood Bank and the Bransfiold Strait; 150-200 meters) nutrix (p. 661)
6'. Cirri about XXX (Shag Rocks; 177 meters) rayneri (p. 664)

PHRIXOMETRA LONGIPINNA LONGIPINNA (P. H. Carpenter)

Antedon longipinna P. H. Carpenter, Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 185, pi. 30,

figs. 1-3.

—

Bather, Geol. Mag., vol. 3, 1897, p. 119 (pinnules compared with tliose of A/iWencrin«s

recubariensis).—A. H. Clark, Smithsonian Misc. Coll., vol. 50, pt. 3, 1907, p. 353 (listed).

—

Hamann, Bronn's Klassen und Ordnungen des Tier-Reichs, vol. 2, Abt. 3, 1907, p. 1579.

Thaumalometra longipinna A. II. Clark, Proc. Biol. Soc. Washington, vol. 21, 1908, p. 128 Oisted);

Smithsonian Misc. Coll., vol. 61, No. 15, 1913, p. 65 (published reference to specimen in the B.M.;
Challenger sta. 320)

.

Phrixomelra longipinna A. H. Clark, Journ. Washington Acad. Sci., vol. 7, 1917, No. 5, p. 131 (listed);

Uustalked Crinoids of the iSiftoffa-Exped., 1918, p. 253 (references); The Danish /nso//-Exped.,

vol. 4, No. 5, Crinoidea, 1923, p. 43 (locality), p. 53 (in key).

—

John, Proc. Linn. Soc. London,
sess. 149, pt. 2, 1937, p. 86 (range), p. 87 (protection of brood); Discovery Reports, vol. 18, 1938,

p. 124, pp. 169-170 (redescription of type specimens).

Diagnostic features.—The cirri number about XXX, with 20 to 25 segments; the

lower pinnules are all long, P, reaching to about the twelfth brachial and having 12 to

18 segments, measuring about 7 mm. in length while the first genital pinimle, usually

P3, has 9+ segments and is from 4 mm. long.

Description.—The centrodorsal is rounded conical, broader than high, with about

30 cirrus sockets arranged in fifteen slightly irregular columns alternating in level.

The cirri are about XXX, 20-25 (according to Carpenter). The longest segments

are just over twice as long as broad and slightly constricted centrally; tlie last five are

about as long as broad. The distal ends of the segments are slightly' produced and
overlapping.

The distal edges of the radials are just visible beyond the rim of the centro-

dorsal. The IBri are short, laterally free, and each is deeply incised by a rounded

proximal projection from the IBro. The latter are rhombic, about as long as broad,

with a sharp distal angle which separates the inner pro-ximal angles of the first brachials.

The 10 arms are about 20 mm. long in the largest of the three specimens. The
brachials are rather long, the inner ones smooth, but the outer \vith thorny distal

edges.

Syzygies occm- between brachials 3+ 4, 9+10, 14+ 15, and distall.y at intervals

of 2 muscular articulations.

According to Carpenter the first pinnides measured about 7 mm. and had IS seg-

ments. In the largest specunen all the proximal pinnules are now broken. In one of

the two smaller specimens a Pi of 12 segments, 5 mm. long, remains intact, also a Po

of 12 segments but 6 mm. long and a P3, which is the fu-st genital pinnule, of about

9 segments, 4 mm. long. The ambulacral furrow fu-st appeai-s on P5. The distal

pinnules have about 18 segments and are about 6.5 mm. long.

The one female specimen has a marsupium alongside each ovary on the third to

fifth segments of the genital pimmles. Each is split open for the whole of its length,

exposing the embryos within, which are arranged in a single layer and number up to 30.

They are irregularly spherical, 0.18 to 0.24 mm. in diameter. All appear to be at the
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same early stage of development, having no skeletal plates \vithin them and no bauds

of cilia around them.

Remarks [by A.M.C.].—Dr. Dilwyn John has described a subspecies antarctica of

P. longipinna from off South Georgia and Clarence Island. It is distinguished from

the types of longipinna by the smaller nmnber of cirrus segments, the more irregular

arrangement of the cirrus sockets and the relatively shorter pinnule segments.

Locality.—Challenger station 320; off the mouth of the river Plate (lat. 37°17' S.,

long. 53°o2' W.); 1097 meters; temperature 2.89° C; gi-een sand; February 14, 1876

[P. H. Carpenter, 1888; John, 1938J (3, B.M.).

PHRIXOMETRA LONGIPINNA ANTARCTICA John*

Phrixomeira longipinna var. antarctica John, Discovery Reports, vol. 18, 1938, p. 123 (listed), p. 126

(in distribution table), p. 127 (brood pouches alongside and distal to the ovaries), p. 129 (dis-

tribution), p. 132 (in key), pp. 164-169 (stations; description of females and male differences);

text-fig. 10, p. 166; pi. 4, figs. 5, 6.

Diagnosfic features.—The cirri are about XLV, 17-19; the first genital pinnule, Pj

or Pa, is about half as long as the preceding one.

Description.—Female from Discovery Investigations station 156, now designated

as lectotype.

The centrodorsal is a rounded cone with the dorsal pole large and rough. The

cirrus sockets are closely crowded and arranged in indistinct columns more irregular

than those of tlie types of longipinna. The ventral edge of the centrodorsal is produced

into intcrradial corners.

Cirri about XLV, 17-19. The second segment is as long as broad, the third nearly

twice as long as broad, a little constricted in the middle and considerably wider at the

distal end than proximally. The fourth to sixth segments are the longest, up to two

and a half times as long as broad ; hke the third they are constricted in the middle and

expanded at the distal end. The following segments are progressively shorter but all

are longer than broad. In addition they are laterallj^ compressed so that the distal

part of the cirrus is considerably wider than the median part. The opposing spine is

strong, standing out at right angles to the penultimate segment. The terminal claw is

also strong and is curved.

The radial is short. The IBri is much longer; it is narrowed distally and is deeply

incised by the posterior projection of the axillary, IBrj. The latter is about as long as

broad; the proximal edges are straight, the distal deeply concave. The adjacent IBr

series are not in lateral contact.

On three of the arms one or more of the proximal sj-zygies are irregular in position,

otherwise they are between the usual brachials.

The 10 arms were probably about 25 to 30 mm. long when complete. The longest

remaining one has 35 brachials and is 20 nmi. long.

The first brachials are short and incised bj^ the second ones, which are slightly

longer than broad and roughly triangular with the inner and distal edges concave, the

outer convex. The brachials between the fii'st two sj'zj'gies are roughly rectangular,

those between the second and third syzj-gies are longer on one side than on the other

and a little longer than broad. The distal brachials are more elongate and rectangular.

After the first four brachials, which are smooth, the distal edges become shghtly

raised and produced into spines which become conspicuous on the outer part of the arm.

See also Addenda (p. 837) under 1963.
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The first two segments of all the pinnules are short; the others are longer than

broad and may be very elongated; their distal edges are strongly flared and spiny so

that the joints have a swollen appearance. The oral pinnules are the longest, nearly

twice as long as the first genital ones and about one and a third times as long as the

outer pinnides. Pi is broken in every case. P^, P2 and Pb are of 18 to 19 segments,

8 mm. long. P3 is the first genital; it has about 10 segments and is about 4 nmi. long;

P5 is similar but with a larger gonad; Pj has 14 segments about 6 mm. long, and P», the

last genital pinnule, is of 17 segments, 6 mm. long. The ambulacral furrow is only

present on the outer genital pinnules. The distal pinnules have about 17 segments and
measure about 6 mm. in length. The elongated segments of the oral pinnules are up
to three times as long as broad; those of the lower genital pinnules may be relatively

longer; those of the distalmost pinnules are shorter, only up to twice as long as broad.

Saccidi are fairly conspi<'uous, more numerous and more regularly arranged on the

outer than on the genital pinnules. There are no side or cover plates along the pinnule

ambulacra, but some of the tentacles have numbers of rodlike spicules.

The color in sphit was pale straw, except for the syzygial pairs which were dusky
and gave a banded effect to the arm.

This subspecies is also brood protecting. The embryos undergo their development

in marsupia placed on the aboral sides of the genital pinnules, alongside the ovaries.

The ovaries and marsupia of the middle genital pinnuJes lie along the third to fifth

segments. Both can be seen at the same tune from the outside and tlieir walls are so

thin as to be transparent. The ambulacral furrow of the outer genital pinnules lies

along the dividing line on the ventral side. The wall of each marsupium is split open

for the whole of its length exposing the embryos within. There are 10 or 11 in each

pouch, arranged in one layer and lightly attached to the floor of the chamber, the

dividing septum, by an extremely thin membrane. They are roughly spherical, except

that one end is strongly flattened to form the suctorial disk, from 0.21 to 0.24 mm. in

diameter. All the embrj-os seem to be at the same developmental stage. The vestib-

ulum is clearly marked. There are 4 bands of cilia, one lying around the edge of the

suctorial disk. The skeleton consists of about 18 stem joints and a larger terminal

plate, and of five oral and five basals, which are openly branching and may be nearly

in contact.

Female from station 1948, which is much smaller:

The centrodorsal is a low rounded cone, with a large bare dorsal pole. The cirrus

sockets appear to be arranged parti}' in columns and partly in alternating rows.

The cirri are L, 12-17. They are smaller than those of the first specimen and the

opposing spine is reduced.

The distal edges of the lower brachials are more strongly everted and spiny than

in the other specunen.

The pinnules are also similar but Po is the first genital pinnule. Pi has 18 segments,

about 5 mm. long. The segments after the second are just over twice as long as broad.

P2 has 8 segments, 2. .5 to 3 mm. long. The third and following segments are nearly

four times as long as broad. The gonad lies along the third to fifth segments. P4 with

10 segments is .3.5 mm. long and its ovary and marsupium extend to the sixth segment.

Pa is the last genital pinnule.

There are rodlike side and cover plates with perforated or branched ends along

some of the pinnule ambulacra and some of the tentacles contain large numbers of

smooth and knobbed rodlike spicules.
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The color of the first four or five cirrus segments v?as 3'cllo\v, the rest were dusky;

othenvise the specimen was light yellow.

The marsupia are very large and extend fm-ther distally than the ovaries. The

transparent walls are often ruptured. The ovary lies a little to the adoral side of the

pinnule, with the marsupium mainly on the aboral side but extending distally across

the ventral side of the ovary onto the adoral side, so that it is comma-shaped. The

embryos are in various stages of development, but the most highly developed are

towards the distal end, which appears to be the most easily ruptured part. A large

marsupiiun has about 17 embryos, which are arranged in an iiTegular double layer and

are in various developmental stages. Since the most advanced are at the distal end,

it is presumed that the eggs pass from the ovary into the proximal part of the pouch.

The fulh' formed larvae are similar to, but larger than, those of the first specimen, being

0.30 to 6.36 mm. long.

Some males also from station 1948 are larger, with the ossicles of the division

series and lower brachials relatively wider and more massive. The cirri are longer.

In two specimens P3 is the first genital, in the third it is P2. Pi has 19 to 20 segments,

and is 5 or 6 mm. long. 'When Po is genital it has 12 segments, 4 mm. long. The testes

are long fusiform bodies, the biggest lying along the third to eighth segments of the

genital pinnules. The disk is naked, the anal cone high.

Localities.—Discovery Investigations station 156; off South Georgia (lat. 53°51'

S., long. 36°21' W.); 200-236 meters; rock; January 20, 1927 [John, 193S] (1, the

lectotype, B.M.). The type locality as now restricted.

Discovery Investigations station 1948; east of Clarence Island (lat. 60°49' S., long.

52°40' W.); 490-610 meters; January 4, 1937 (4 syntypes, B.M.).

Geographical range.—From South Georgia and the Bransfield Strait area.

Bathymetrical range.—From 200 to 610 meters.

PHRIXOMETRA EXIGUA (P. H. Carpenter)*

Figure 37

Antedon exigva P. H. Carpenter, Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 178, pi. 32, figs.

1-4 (description; localities; affinities); Joiirn. Linn. Soc. (Zool.), vol. 24, 1891, p. 61 (intersj'zygial

interval).

—

Hartlaub, Bull. Miis. Comp. Zool., vol. 27, No. 4, 1895, p. 143 (range).

—

Grieg,

Bergons Mus. Aarb. for 1903, No. 5, 1904, p. 28 (intersyzygial interval).

—

Doderlein, Fauna
Arctica, vol. 4, Lief. 2, 1905, p. 405 (antarctic representative of the Tcnella group).

—

Hamaxx,
Bronn's Klassen und Ordnungen des Tier-Reichs, vol. 2, Abt. 3, 1907, p. 1579 (listed).—A. H.

Clark, Smithsonian Misc. Coll., vol. 50, pt. 3, 1907, p. 353 (listed) ; Crinoids of the Indian Ocean,

1912, p. 33 (of Carpenter, 1&88= Thatimatometra exigua); Unstalked Crinoids of the Siboga-

Exped., 1918, p. 246 (referable to Hathrometra).

Thaumaiomelra exigua A. H. Clark, Proc. Biol. Soc. Washington, vol. 21, 1908, p. 128 (listed); Crin-

oids of the Indian Ocean, 1912, p. 33 (= Antedon exigua), p. 246 (synonymy; localities); Smith-

sonian Misc. Coll., vol. 61, No. 15, 1913, p. 66 (published reference to specimens in the B.M.;
Challenger sta. 145).

Ilalhrometra exigua A. H. Clark, Bull. Inst. Oc^anogr. Monaco, No. 285, 1914, p. 20 (closely related

to H. tenella; range); Journ. Washington Acad. Sci., vol. 5, No. 3, 1915, p. 81 (Antarctic; depth);

Die Crinoiden der Antarktis, 1915, p. 105 (collected by the Challenger), p. 107 (in key to Antarctic

crinoids), p. 144 (synonymy; localities; discussion), p. 168 (range), p. 169 (relationships).

—

Gisl^n,

Ark. Zool., vol. 15, No. 23, 1923, p. 16 (in key), p. 30 (range); vol. 19, No. 32, 1928, p. 11 (notes).

Retiomelra exigua A. H. Clark, Proc. U. S. Nat. Mus., vol. 83, 1936, p. 248 (listed).

* See also Addenda (p. 837) under 1963.
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Diagnostic feaiures.^The cirri iiave up to 20 segments, of wliich the longest are

about three times as broad in the peripheral cirri and the distal part of each cirrus is

distinctly wider dorsoventrally than the proximal part; P, has up to 30 segments;
P2, the first genital pinnule, is shorter, with fewer but longer segments.

Description [modified by A.M.C.].—The tlu-ee syntypes are all badly broken.
The one from station 145 has no cirri and in the two from shallower water off Marion
Island no complete peripheral cirri remain and the pro.ximal pinnules are all more or
less broken. All three specimens appear to be males though the gonads are hard and
shrunken in the one from station 145.

The centrodorsal in the sj-ntj-pe lacking cirri is hemispherical, 2.2 mm. in basal

diameter and 1.4 mm. in vertical height, viewed interradiaUy. The periphery is pro-
duced intcrradially. There are L-LX cirrus sockets all over the centrodorsal e.xcept

for a small rough central patch. No special arrangement of the sockets is evident
though some tend to form vertical lines. There are about four sockets in each line.

No complete peripheral cirrus remains; according to Carpenter and to a manuscript
note by Dr. Dilwyn John, they had about 20 segments. A stump of seven segments
has the longest segment about three times as long as the median width. A cirrus

once removed from the periphery has 17 segments and is about 7 mm. long. The basal

segments are relatively more slender than those of the peripheral stump, the longest

(the fifth) being nearly four times as long as wide. The five or six segments before the

penultimate are distinctly \videned dorsoventrally relative to the first nine or ten

segments, at the same time being considerably shorter, but the antepenultimate is still

a little longer than wide. The opposing spine is moderate in size and the terminal

claw curved and acute. The peripheral cirri would have had all the segments relatively

shorter, to judge from the proximal part, so that the distal segments would probably

not have been longer than wide. The apical cirri are much smaller and more slender.

Figure 37.-

—

Phrixonutra exigua (P. H. Carpenter), syntype: a. Lateral view of calji;

b, proximal part of peripheral cirrus; c, cirrus from second row above periphery;

d, Pi {incomplete)

.

656-622—67 13
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The radials arc almost or quite concealed by tlic centrodorsal. The IBr, are

short with slightly converging sides, almost concealed in the midline by the proximal

processes of tlic axillaries which are rhombic and as long as broad with the lateral angles

extending bcj-ond the edges of the IBrj.

The ten arms were about 85 mm. long. The first brachial is deeply incised in the

median line by the proximal angle of the second. InwarcOy the two first brachials

just meet beyond the distal apex of the axillary. The brachials between the first two

syzygies arc oblong, about twice as broad as the median length, and the following ones

are very obliquely wedge-shaped, almost triangular, gradually becoming elongate

distally. The distal edges of the bracliials are finely spinous.

Sj-zygies occur between brachials 3+4, 9+10, and 14+ 15, and distally at intervals

of three muscular articulations. In one syntype from station 145 the first syzygy is

1.2 mm. in width. The other two specimens are of similar magnitude.

Pi is gi-eatly elongated, with 30 or more segments; all are now (1958) broken.

The segments are relatively short, not more than twice as long as their pro.ximal widths

and conspicuously flared and rugous at their distal ends, especiallj' dorsalh*. F^ is

similar, sometimes with rather stouter segments. P2 and P^ are considerably shorter

and stouter according to Carpenter. They are certainly stouter and with much
longer segments than Pi, still flared distally but not to the same extent. P2 is the

first genital pinnule. In one specimen the gonads are swollen but in the others they

are more slender. The following pinnules appear to be similar to P2.

Localities.—Challenger station 145; ofT Marion Island Gat. 46°43'00" S., long.

38°04'30" E.); 255 meters; volcanic sand; December 27, 1873 (3, B.M.).

Challenger; ofT Marion Island; 91-137 meters.

Remarks.—Carpenter wrote (1888) that this species differs from the Atlantic

species of Hathrometra in the shortness of the later cirrus segments and in the characters

of the lower pinnules, of which the second pair is relatively large and stout with more

or less developed genital glands which do not appear in Hathrometra until the fourth

or even the fifth pair. These are especially large and well developed in the two ex-

amples from the lesser depth, and the segments of the pinnules which bear them are

proportionately stout. Another point of difference from Hathrometra is the greater

posterior projection of the axillaries, so that the IBri are almost entirely concealed

in the middle line of the ray, wliile there is but little modification of the basal segments

of the distal pinnules.

When I established the genus Thaumatometra in 1908, I assigned this species to

it because of the occurrence of a gonad on P2. But further study led me to believe

that this is not a feature of prime importance, and on the basis of Carpenter's description

and comments I adopted his view that this form is the southern representative of

Hathrometra tenella and H. .mrsi.

The discovery early in 1924 of a closely allied species in the Gulf of Alaska and

the southeastern Bering Sea enabled me to determine that these two forms represent

a distinct genus showing afFmitcs with such genera as Trichomeira and Fariometra

and quite different from Hathrometra.

Remarks [by A.M.C.].—I cannot agree with Mr. Clark that exigua is congeneric

with the North Pacific Refiometra alascana. Although the descriptions of the two are

not unlike and the numbei-s of cirrus and pinnule segments are similar, a comparison

of the actual tj-pe specimens has shown a number of differences in the shape of the
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centrodorsal, size of the doi-sal pole, form of the division series, and ornamentation of the

pinnule segments. Though the proportions of the cirrus segments may he similar, the

distal enlargement of the eirri in exigua is not shared by alascana, whereas it does

occur in some specimens of Phrixometra, notably of P. longipinna antarctica. Although
confirmation from examination of the fenude genital pinnules is needed, I have little

doubt that exigua should be referred to Phriiometra. It diflfers from the otlier species

of the genus mainly in the shorter, more numerous segments of P, and the relatively

longer cirrus segments.

PHBIXOMETRA NUTRIX (Mortensen)'

[See vol. 1, pt. 2, pi. 38, figs. 1232-12.37]

Thaumalometra nulrix Mortensen, Wiss. Ergebn. schwed. Siidpolar-Exped. 1001-1903, vol. 6,

Lief. 8, 1918, pp. 15-18, pi. 5, figs. 1-7.—A. H. Clark, The Danish /n^o^Z-Exped., vol. 4, No.
5, Crinoide.i, 1923, p. 43 (locality), p. 56 (in key).

—

Gisl^n, Zool. Ridrag. Uppsala, vol. 9, 1924,

p. 28 footnote 1, p. 195—A. H. Clark, Sci. Rep. Australasian Antarctic Exped., 1911-14, ser.

C, vol. 8, pt. 4, 1937, p. 5 (listed), p. 6 (doubtful member of genus), p. 8 (in key).

—

Jojin, Proc.

Linn. Soc. London, sess. 149, pt. 2, 1937, p. 86 (Antarctic and from Burdwood Bank), p. 87
(protection of brood), p. 88 (brood pouches and larvae).

—

Cu£not in Grassfi, Trait<5 de Zool-

ogie, vol. 11, 1948, p. 55.

—

Dawydoff in Grass6, Traiti? de Zoologie, vol. 11, 1948, p. 353 (larva).

Phrixometra nulrix John, Discovery Reports, vol. 18, 1938, p. 123 (listed), p. 125 (viviparous), p. 126
(in table), p. 128 (brood pouches on adoral or aboral side of pinnules; young emerge in comatuhd
form; pentacrinoids within pouch), p. 129 (distribution table), p. 132 (in key), pp. 170-172
(station; description of new material); fig. 11, p. 171.

—

Hyman, The invertebrates, vol. 4, Echi-

nodermata, 1955, fig. 28E (pinnule with pentacrinoids), p. 75 (free swimming larval stage

suppressed)

.

Diagnostic features.—The cirri are about XLV, wnth less than 20 segments; Pj

has about 14 segments; P2 is usually the first genital pinnule and similar in length and
number of segments to P,.

Description.—The centrodorsal is rounded conical, about half as high as broad at

the base, \vith the dorsal pole convex and a little roughened and the cirrus sockets

closely crowded. The rim is regular, and not produced interradially.

The cirri are about XLV. Only a few of the peripheral ones which are not yet

fully developed remain; judging from these the number of segments is about 20. No
dorsal spines are developed on these young cirri, but, judging from the cirri of the pen-

tacrinoids, there must be at least an opposing spine on the fully developed cirri. The
proximal segments of the cirri are longer than broad, the distal much shorter; but it

is uncertain whether this is also true of fully developed cirri.

The radials are very short in the median line, but their interradial angles are

somewhat produced. The IBri are short with rounded lateral edges wiiich are not

in contact with those of their neighbors. The IBr2 (axillaries) are as broad as long.

The arms are 10 in number; the brachials have a row of short spines along the

raised distal edge.

Syzjrgies occur between bracliials 3+4, 9+ 10, and 14+ 15, thence at intervals of

2 muscular articidations.

P, is from 3 to 4 mm. long, composed of 14 slender and somewhat elongated seg-

ments, the distal edges of which are fringed with spines. Pj is e.xactly Uke P,, but
bears a gonad. P3 and P4 are a little shorter, with only 9 segments and without an

* See also Addenda (pp. 836, 837) under 1962 and 1963.
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ambulacral furrow. P5 is 3.5 mm. long with 10 segments. P7 is slightly longer with

1 1 segments, and has no gonad. None of the pinnules beyond P7 or Pg are preserved.

All of the pinnules have the distal ends of the segments thickened and spiny.

There are no calcareous deposits along the ambulacral grooves, nor in the tentacles.

The disk is naked ; the anal cone is high, situated near the oral angle of the inter-

radial area.

The ambulacral furrows on the basal part of the arms are very inconspicuous,

merely a narrow shallow groove apparently devoid of tentacles. Further out, from

about P4, the tentacles are distinct.

The sacculi are few and inconspicuous on the disk and lower part of the arms,

becoming more numerous further out. On the genital pinnules they are somewhat

irrcgidarly arranged, but on the distal pinnules they are quite regular and fairly

conspicuous.

[Notes by A.M.C] A male specimen taken by the Discovery Investigations in

the Bransfield Strait, which is south of the Antarctic convergence, was ascribed to this

species by Dr. Dilwyn John. The type specimen of nutrix was from the Burdwood

Bank, which is not an antarctic locality and which has a fauna distinct in the main

from that of the South Shetlands—Bransfield Strait area.

The Bransfield Strait specimen has most of the cirri present and complete but the

arms are badly broken.

The centrodorsal is low and rounded with a rather large, slightly rough dorsal pole.

The cirrus sockets are closely set and indistinctly arranged in columns.

The cirri are about XLVII, 12-18. After the first two segments, which are very

short, the segments are longer than broad, though the distal are only shghtly so.

The third to about the seventh are the longest; they are shghtly constricted in the

middle, more strongly on the dorsal than on the ventral side. The following segments

are wider at their distal ends than proximally but no dorsal spines are developed. The

distal segments are noticeably wider than the middle segments. The terminal claw

is strong but the opposing spine is weak.

The IBri are more conspicuously narrowed distally than in the tj-pe specimen and

are also more deeply incised by the IBr2. The distal edges of the brachials beyond

the first syzygy are flared and thorny.

The first two segments of all the pinnules are short; the rest are elongated ^\'ith

their distal ends flared and thorny. Pi has 14 segments, as in the type, and is about 5

mm. long. P2 is a genital pinnide. None is complete, the longest havdng 9 segments

measuring about 4 mm. Dr. John estimated that there were probably about 14 segments

as in Pi. The large fusiform gonad lies along the third to sixth segments. P3 is of 10

segments and 4 to 5 mm. long. P5 uath 11 segments is the same length. It has an

ambulacral furrow. The outer pinnules have about 12 segments.

The disk is naked, the anal cone high. Sacculi are conspicuous, irregularly

arranged on the lower part of the arms and the genital pinnules, regularly arranged

on the outer pinnules.

Simple rodlike side and cover plates are present to the number of three pairs

along each middle segment of the outer pinnides. No such plates were found in the

type.



PART 5 A MONOGRAPH OF THE EXISTING CRINOIDS 663

Pentacrinoid young.—On tho single broken specimen secured by the Antarctic

there was a fairly complete series of pentacrinoids from the youngest stage to the stage

at which they are ready for detachment.

A few eggs were found in the marsupia, but none of these were fertilized so that no
information was afforded concerning the cleavage and the larval development.

In the youngest larva tho vestibule is not j^et open and the orals and basals are

still in a rather embrj^onic condition, their central portion retaining the original char-

acter of a branching spicule; this feature, however, remains distinct, especially in the

oral plates, until a much later stage. There is a distinct naked space left between each
of the basals and the oral above it, and it appears as if these plates never join com-
pletely in the midradial line. Infrabasals cannot be made out, and apparently do not

exist in this species. There is no trace of radials, or of tho radianal. The column
consists of 11 segments which are in a very undeveloped stage, the central annulus in

all being still very conspicuous. There is no terminal stem plate. This specimen is

attached to the upper edge of the marsupial wall.

In the ne.xt stage the vestibule has opened and the primary tentacles are protrud-

ing. The orals and biisals have increased considerably, the zones of growth being

indicated by the regular arrangement of the holes. The orals have begun to assume
the usual form, with the edges turned outward. The radials have appeared, and are

peculiar in having an unfenestrated central portion. The columnals have increased

somewhat and are now verj' difficult to distinguish from one another so that their

exact number cannot be given.

In the next stage the radials have increased somewhat and have assumed a tri-

angular form. The IBr, has appeared and is visible as a branching spicule. The
radianal lies wholly outside the midradial line, and has scarcely any influence on the

shape of the adjoining radial. The columnals in the upper part of the stem cannot be

made out; those in the lower part are assuming their definitive shape.

In the following stage the arms have begun to form. The radials have come into

contact, separating the basals from the orals. The radianal is still small, but the

radial to the right of it is now considerabh^ influenced by it; a naked space onlj- partially

filled by tho radianal separates this radial from the one to the left. The posterior oral

has undergone some resorption. The IBr, are long and narrow wath the original

spicule still discernible in the center. The IBr^ are somewhat shorter, and bej'ond

them the first brachials arc making their appearance as transverse spicules sending out

processes proximally and distally. The pro.ximal columnals are still indistinctl}- sepa-

rated from one another.

In a slightly more advanced stage tlie arms have grown considerabl}-, about

6 braciuals being developed. The IBr2 has assumed its definitive shape with two
oblique distal edges, though the primary spicule is still distinct both in the IBr, and in

the IBr2. The columnals are also taking on their definitive form in the upper portion

of the column; they are still only 11 in number.

In the most developed stage represented a pinnule has appeared on the twelfth

brachial. The orals, which are of somewhat larger size than usual, are widelj' sepa-

rated from the calyx plates. The anal cone is present, and the radianal remains dis-

tinct close to the adjoining oral. The cirri are very far advanced in development ; those

of the first whorl, radial in position, consist of 12 segments with a conspicuous opposing

spine and terminal claw; those of the second whorl, alternating with those of the first,
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are about to develop. The columnals have now attained their definitive form. They
are rather short, and are not constricted centrally. The proximal 5 are gradually

broadening, the topmost, bearing the cirri, being the broadest.

There is considerable variation in the column in regard to both the number and the

shape of the component columnals.

In one column there are only 8 segments remaining, the ninth having been the

centrodorsal of the young comatulid which has broken away. In another fully devel-

oped column the lowest segment is small and wedge-shaped. In a third the lowest

segment is also somewhat wedge-shaped, but apparently would have become consider-

ably larger than those following. In a fourth the 2 lowest segments would apparently

have become larger than those following. In one the lowest segment is much smaller

than the next.

Those differences are correlated more or less with the manner and place of attach-

ment. A wedge-shaped first columnal results from attachment in the narrow space

between 2 pinnulars. Wlien the first columnal is attached on a normal surface, either

on the middle or on the end of a pinnular, it acquires the usual form.

Localities.—Antarctic (Swedish South Polar Expedition) station 59; Burdwood
Bank (lat. 53°41' S., long. 61°10' W.); 137-150 meters; bottom temperature 3.20° C.

[Mortensen, 1918] (1, Stockholm M.). Type locahty.

Discovery Investigations station 175; Bransfield Strait, South Shetlands (lat.

63°17'20" S., long. 59°48'15" W.); 200 meters; at 190 meters, temperature —0.48° C,
salinity 34.34%o; mud, stones and gravel; March 2, 1927 [John, 1938] (1, B.M.).

Geographical range.—The Burdwood Bank, near the Falkland Islands, and from

the Bi-ansfield Strait.

Bathymetrical range.—150 (?137) to 200 meters.

PHRIXOMETRA KAYNERI John*

Phrixomelra rayneri John, Discovery Reports, vol. 18, 1938, p. 12.3 (listed), p. 129 (distribution table),

p. 132 (in key), pp. 172-174 (station; description); fig. 12, p. 173; pi. 4, fig. 8.

Diagnostic features.—^The cirri are about XXX, 14-17; Pi (in the single specimen

known) has 11 to 12 segments and is 3 nmi. long; P2 with 13 to 14 segments is 4 nmi.

long and P3, the first genital pinnule, with 9 segments is 3 mm. long.

Description.—The centrodorsal is small, low and rounded; its dorsal pole is rather

large and rough. The edge is produced into slight corners interradially. The cirrus

sockets are closely set in two rows around the periphery. Their arrangement is im-

possible to determine with so many of the cirri intact, or at least with their basal seg-

ments remaining. According to Dr. John they are in columns, but if so these are not

very regular. So flared are the basal cirrus segments and so closely crowded are their

sockets that I [A.M.C.] can distinguish no regular aiTangement.
The cirri are about XXX, 14-17. Those of the peripheral row are the longest,

about 6 imn. long while the more apical ones are about 5 mm. The second segment
is about as long tis broad, the first one being nmch shorter. The third to the fifth

are the longest, they are slightly constricted in the middle, a little more strongly on
the dorsal than on the ventral side. The distal ends of the second to the fourth or

fifth segments are expanded very noticeably and thorny. The outer segments are

*See also Addenda (p. 837) under 1963.
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flared only on their dorsal sides and to a much lesser extent as well as lacking tlie tliorns.

There are no dorsal spines. The segments bej'ond the sixth or seventh arc conspic-

uously wider and heavier than the proximal segments. All remain longer than wide.

The termmal claw is short; the opposing spine small, with its distal edge convex rather

than concave.

The radials have concave distal edges and so are short in the midline but longer

interradially. The IBri are considerably longer and are deeplj' incised by the IBr2

(axillaries). Their lateral edges are rounded, not in apposition. The axillaries are

about as long as broad, their distal edges strongly concave; the lateral cornei-s are

finely thorny.

The arms were about 20 mm. long. The first brachials are incised by the second

ones. The distal edges of all the brachials bej^ond the first syzygy are raised into a

row of strong spines, much longer than those of Phrixometra nutrix. Between the first

and second syzj'gies the brachials are roughly rectangular, about as long as broad; the

distal ones are elongated, roughly oblong. The pro.ximal syzygies are between the

usual brachials, distally they occur at intervals of two muscular articulations.

The first segment of all the pinnules is short, the second as long as or a little longer

than broad. The rest are elongated and somewhat constricted in the middle, the

distal ones more markedly so than the proximal; the distal edge of each is expanded

into a wide spiny flare around the base of the next, giving the joints a swollen appearance.

Pi has 11 to 12 segments, about 3 mm. long. P2 has 13 to 14 segments, about 4 mm.
long. P3 is the fu-st genital pinnule and is shorter than P2; it has 9 segments, about

3 mm. long. There are only three pairs of genital pinnides, all similar to P3. The
long yellow gonad lies along the third to sixth segments. The specimen is a male.

P5 is tlie first pinnule to have an ambulacral furrow. The outer pinnules have up to

14 or 15 segments, 4 to 5 mm. long.

The disk cannot be seen in the type specimen. The anal cone seems to bo high.

The sacculi are fairly conspicuous, irregularly arranged along the genital pinnules,

regularly along the outer.

There are no side or cover plates along the ambulacra of the distal pinnules, nor

any spicules in the tentacles.

Locality.—Discovery Investigations station 160, near Shag Rocks, west from

South Georgia (lat. 53°43'40" S., long. 40°o7' W.); 177 meters; at 170 meters, tem-

perature 1.42° C, salinity 34.22%o; gray mud, stones and rock; February 2, 1927

[John, 1938] (1, B.M.).

Genus BOLEOMETRA A. H. Clark

Antedon (part) A. H. Clark, Proc. U.S. Nat. Mus., vol. 33, 1907, p. 79.

Heliomeira (part) A. H. Cl.\rk, Smithsonian Misc. Coll., vol. 50, pt. 3, 1907, p. 351.

Cydometra (part) A. H. Clark, Proc. Biol. Soc. Washington, vol. 24, 1911, p. 88.

—

Gisl^n, Vid.

Medd. Nat. Foren. Iv0benhavn, vol. 83, 1927, p. 51.

Boleometra A. H. Clark, Proc. U.S. Nat. Mus., vol. 83, 1936, p. 2-18 (diagnosis; type species Antedon

Clio A. H. Clark, 1907).

Diagnosis.—A genus of Bath_\Tnetrinae in which Pi has about 30 segments, the

first 5 to 7 of which are as broad as, or broader than, long; there are not more than

30 cirrus segments of which the distal ones are not longer than broad; the brachials and
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pinnule segments have smooth distal edges; there is no marsupiuui on the genital

pinnules.

Type species.—Antedon clio A. H. Clark, 1907.

Geographical range.—Southwestern Japan.

Bathymetrical range.—Known only from 195 meters.

BOLEOMETRA CLIO (A. H. Clark)

Figure 38

Antedon clio A. H. Clark, Proc. U.S. Nat. Mus., vol. 33, 1907, p. 79 (description; Albatross sta.

4904); Proc. Biol. Soc. Washington, vol. 24, 1911, p. 88 (referred to the genus Cyclometra).

Ileliometra clio A. 11. Clark, Smithsonian Misc. Coll., vol. 50, pt. 3, 1907, p. 351 (listed); Proc.

U.S. Nat. Mus., vol. 34, 1908, p. 318 (Japan).

Cyclometra clio A. H. Clark, Proc. Biol. Soc. Washington, vol. 24, 1911, p. 88 (listed; synonymy,

habitat and depth given) ; Crinoids of the Indian Ocean, 1912, p. 239 (synonymy; range) ; Journ.

Washington Acad. Sci., vol. 5, 1915, No. 6, p. 215 (southern Japanese species; range and its

significance) ; Die Crinoiden der Antarktis, 1915, p. 126 (range) ; Unstalked crinoids of the Siboga

E.xped., 1918, p. 244 (in key; range, references).

—

Gisl^n, Vid. Medd. Nat. Foren. K0benhavn,

vol. 83, 1927, pp. 50, 51 (comparison with Florometra mariae).

Boleometra clio A. H. Clark, Proc. U.S. Nat. Mus., vol. 83, 1936, p. 248 (type species of new genus)

;

John Murray Exped. 1933-34, Sci. Reports, vol. 4, No. 4, 1937, p. 105.

Description [modified by A.M.C.].—The centrodorsal is rounded conical witli a

large bare polar area, 1.9 mm. in vertical height, viewed radially, and about 2.8 mm.
in basal diameter. The crowded cirrus sockets tend to be arranged in vertical columns.

The cirri are XL-L, 25-30, up to 17 mm. long. The fourth to fifteenth segments

are much longer than broad, the longest just over twice as long as their median widths,

and the following ones are shorter, becoming about as long as broad. The distal seg-

ments do not bear dorsal spines.

The radials arc visible in the interradial angles; their distal angles are slightly

separated. The IBri are very short, widely separated laterally, standing out at right

angles to the dorsoventral axis to meet the large pro.ximal angle of the rhombic axillaries.

The latter are slightly longer than broad, vsdth the distal angle somewhat open.

The 10 arms are 55 mm. long. The first brachial is very short and Uke the IBri

is erected to meet the proximal angle of the succeeding ossicle; it has the interior edges

much shorter than the exterior. The second brachial is irregularly quadrate, produced

distaUy on the outer side of the arm and proximally in the median line. The first

syzygial pair is more than twice as long interiorly as exteriorly, the epizygal being

quadrate with the inner side longer than the outer and the hypozygal triangular with

the short side on the inner side of the arm and the apex on the outer side. The next

five brachials are irregularly oblong, the following five or six wedge-shaped and the

succeeding ones triangular, about as long as broad, becoming wedge-shaped again

distally.

Syzygies occur between brachials 3+4, 9+ 10, and 14+ 15, and distally at intervals

of 3 to 5, usually 4, muscular articulations. The width at the first syzygy is 1.4 mm.
and the length from the proximal edge of the IBri to the second syzygy is 8.0 mm.

The lower brachials are raised distaUy, giving the profile of the lower part of

the arm a distinctly serrate appearance; the edges of the outer brachials are slightly

roughened but do not overlap.

Pi is 9 to 10 mm. long, very slender, composed of about 30 to 32 segments; the

basal 5 to 7 of these are short and wide, the following becoming more elongated and
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Figure 38.

—

BoUometra clio (A. H. Clark), holotype: a, Lateral view of calyx; b, Pi

c, P2; d, cirrus.

slightly constricted in the middle, up to about three times as long as wide. P2 is much
shorter, 6 to 7 mm. in length, and stouter, especially basally, with 13 to 15 tapering

segments, of which the first three are short and the remainder greatly elongated. The
following pinnules are a little stouter but in general similar to Pj; P3 and P4 have about

13 segments and measure 6 mm. in length; they bear long slender gonads; the pinnules

gradually decrease in length to about P7, then become more slender and increase in

length distally where they are 8 mm. long with about 20 slender segments, all of which

e.xcept the two basal are greatly elongated.

Locality.—Albatross station 4904; Eastern Sea, southwest of the Goto Islands;

Ose Saki Light bearing N. 27° E., 6 miles distant (lat. 32°31'20" N., long. 128°32'40"

E.); 195 meters; fine gray sand and broken shells; August 10, 1906 [A. H. Clark, 1907]

(l.U.S.N.M., 22618).

Remarks.—Only a single specimen of this species is as yet known.

First described in the genus Atitedon in 1907, this species was transferred to

Heliometra upon the establishment of that genus in 1908 on the basis of the relatively

short segments of Pi, especially at the base, the relatively large size and the general

appearance. When the genus Cyclometra was described in 1911, clio was placed within

it. Later it was decided that clio is not congeneric with Cyclometra Jlavescens and in

1936 the new genus Boleometra was erected to accommodate it.

[Notes by A.M.C] It is surprising that Gislen found nothing referable to clio

in the collections of either Si.xten Bock or Mortensen from southern Japan, including

Kiu Shiu. Gislen himself in 1927 made the suggestion that clio might be the young

of Florometra mariae, which species Mortensen had taken off southern Japan. He
had previously communicated this idea to Mr. Clark, as a result of which the latter

made some comments in tliis typescript, maintaining, however, that clio is distinct on

the grounds of diflferences in the texture of the brachials and on the coloration. Gis-

len's relatively young specimens of mariae with arm lengths of 85 and 95 mm. (55 mm.
in clio) do have the brachials nmch smoother than larger specimens but at the same

550-622—67 44
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time thej- have the synarthrial tubercles on the division series and first brachials very

reduced compared with the prominent ones of clio and of larger mariae. The shapes

of the cirrus segments arc not unhke and the greater number in mariae might be attrib-

utable to size, but the elongate distal segments of Pi with a complete lack of dorsal

processes in clio are very different from those found in mariae. Consequently I must

agree with Mr. Clark that clio is probably distinct. Nevertheless, until a good series

of small specimens of Florometra mariae has been described, the possibihty that clio

represents the juvenile form cannot be forgotten.

GisI6n also described a specimen lacking cirri collected by Mortensen in the Sa-

gami Sea under the designation Thaumatometra cf. tenuis. Its arm length is about

40 mm. The centrodorsal is subconical, 1.7 mm. in diameter by 1.0 mm. high, wliich

is very similar in relative height to that of the type of clio. The dorsal pole is a smooth

cone and the division series and first paire of brachials have prominent s\Tiarthrial

tubercles in both. However, there arc some differences with regard to the pinnules;

P, has only 17 to 18 segments in Gislt>n's specimen (30 to 32 in clio) and although Pj

is shorter in both with a comparable reduction in the number of segments, P3 and P,

are much longer than Pj in Gislen's specimen, though similar to it in clio. The reduc-

tion in size of P2 in the former might be attributable to its being the first genital pin-

nule, whereas in the ty])e of clio it is P3 which bears the first gonad.

Genus TRICHOMETRA A. H. Clark

Aniedon (part) PouRTALfcs, Bull. Mus. Comp. Zool., vol. 1, No. 11, 1869, p. 350, and following

authors.

Trichometra A. H. Clark, Proc. Biol. Soc. Washington, vol. 21, 1908, p. 131 (diagnosis; type species

Aniedon aspera A. H. Clark, nomen nudum), p. 136 (referred to the Antedonidae) ; Proc. U.S.

Nat. Mus., vol. 34, 1908, p. 211 (referred to the Antedonidae, restricted), p. 212 (occurs in the

West Indies and the Hawaiian Islands) ; Amer. Nat., vol. 42, No. 503, 1908, p. 724 (color) ; Proc.

Biol. Soc. Washington, vol. 22, 1909, p. 176 (referred to the Heliometrinae) ; Mem. Australian

Mus., vol. 4, 1911, p. 727 (parent genus from which Hathromelra arose); Notes Leyden Mus.,

vol. 34, 1912, p. 148 (cirri compared with those of Thaumalonielra alcyon) ; Crinoids of the Indian

Ocean, 1912, p. 5 (East Indian genus, represented by local species and by the genus Halhrometra

in the Atlantic), p. 10 (occurs in Hawaii; absent from Japan), p. 11 (represented in the Ceylon

region), p. 26 (range; allied to Hathromelra)
, p. 62 (in key), p. 239 (original reference; type

species); Fisheries, Ireland, Sci. Invest., pt. 4, 1913, p. 3 (relation to Hathromelra; discussion);

Internat. Rev. gesamt. Hydrobiol. und Hydrogr., vol. 6, 1914, pp. 5 and following (both Atlantic

and Indo-Pacific; represents Halhromclra in part; range); Die Crinolden der .\ntarktis, 1915,

p. 145 (synonymy; diagnosis; range), p. 182 (both Atlantic and Indo-Pacific; in the Indo-Pacific

represents the Atlantic Halhromelra) ; Journ. Washington Acad. Sci., vol. 7, 1917, No. 5, p. 128

(referred to the Bathymctrinae) ; No. 16, p. 511 (in key; range) ; Unstalked crinoids of the Siboga-

Exped., 1918, p. 245 (in key; range), p. 246 (key to the included species); Univ. Iowa Studies in

Nat. Hist., vol. 9, No. 5, 1921, p. 13 (West Indian and Indo-Pacific), p. 18 (in key); The Danish

Ingolf-Exped., vol. 4, No. 5, 1923, p. 11 (range), p. 43 (range), p. 53 (in key), p. 56 (key to the

Atlantic species) .^—GiSLfiN, Ark. Zool., vol. 15, No. 23, 1923, p. 15 (fle.\ible P,).

—

Mortensen,
Handbook of the echinoderms of the British I.sles, 1927, p. 26 (in key), p. 37 (diagnosi.<!), p. 38.

—

Ekman, Tiergeographie des Meeres, 1935, p. 360.—A. H. Clark, Mem. Soc. Cubana Hist. Nat.,

vol. 14, No. 2, 1940, p. 139 (cosmopolitan in deep water).-

—

^Elias da Costa, Chaves dicotdmicas

para a classificagao dos equinodermes Portugueses. IV. Crin6ides, Porto, 1940, p. 9 (in key),

p. 13.

—

Gisl£n, Rep. Swedish Deep Sea Exped., vol. 2, Zool., No. 4, 1951, pp. 55, 56 (depth

range).

Diagnosis.—A genus of the Bathymetrinae in which the centrodorsal is hemispher-

ical to broadly rounded conical; the longest cirri have 33 to 45 segments, of which the
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longer earlier segments are two to three times as long as broad and the distal are about

as long as broad; the lower bracliials have the distal borders abruptly and strongly

everted and spinous; Pi is elongated and exceedingly slender with 20 to 25 segments, of

which not more than three or four of the basal ones are as broad as long; P2 is much
shorter with many fewer segments; there is no marsupium on the genital pinnules of the

female.

Type species.— Trichomelra aspera A. H. Clark, 1908, a synon3Tii of Antedon cubensis

Pourtalds, 1869.

Oeographical range.—From the eastern part of the Gulf of Mexico and northern

Cuba northward to Davis Strait, eastward to south of Iceland and the Faroe Islands

and southwards to Portugal ; also from the Hawaiian Islands.

Bathymetrical range.—From 256 (?252) to 2193 meters.

Thermal range.—From 2.40° C. to 15.67° (?15.83°) C.

Remarks [by A.AI.C.].—The species Bathymetra minutissima A. H. Clark, though
named Trichometra bj' Mr. Clark in 1918 and 1940, is placed in the genus Thaumatometra
in the typescript, with the name Trichometra erased. Though this was probably done

some 3'ears previous to 1940, I believe it represents Mr. Clark's considered opinion and
certainly minntissima conforms more to the diagnosis of Thaumatometra as it stands.

I have accordingly left it within that genus.

KEY TO THE SPECIES OF TRICHOMETRA

a'. More than 40 cirrus segments; cirri XL-LX, 40-45, 20 mm. long, the last 15-20 segments about

as long as broad; arms 60-65 mm. long; I Br series and lower brachials narrow, entirely free

laterally (Hawaiian Islands; 256 [?252]-590 [?648] meters) vexator (p. 669)

a*. 25-35 cirrus segments.

b'. Elements of the IBr series and first two brachials only .slightly convex dorsally and sharply and
broadly flattened against their neighbors; arms up to 65 mm. long; cirri with 25-35 segments,

15-22 mm. long; P, with 20-25 segments, 6 mm. long; Pj with 10 segments, 4 mm. long (from

the eastern part of the Gulf of Mexico and northern Cuba northward to Davis Strait, thence

eastward to south of Iceland and to the Faroe Islands; 293-2193 meters).. cubensis (p. 671)

6*. Elements of the IBr series and first two brachials strongly convex dorsally and laterally, just

in lateral contact with their neighbors but not flattened against them; arms 30-40 mm. long

in the three specimens detailed; cirri with 27-33 segments; Pi with 21-23 segments; Pj with

13 segments, and half as long as Pi (from the coast of Portugal and the Bay of Biscay to south-

west of Iceland; 960-2075 meters) delicata (p. 676)

TRICHOMETRA VEXATOR A. H. Clark

[See vol. 1, pt. 1, fig. 220, p. 243]

Trichomelra vexator A. II. CL.tBK, Proc. Biol. Soc. Washington, vol. 21, 1908, p. 132 (^nomen nudum);

Proc. U.S. Nat. Mus., vol. 34, 1908, p. 213 (in key), p. 217 (description), p. 218 (.4!6o<ross stations

3859, 3865, 3883, 3910, 3925 [type locality], 4105); Smithsonian Misc. Coll., vol. 52, pt. 2, 1908,

p. 232 (compared with T. [Fariomelra] explkata); Bull. Mus. Hist. Nat., Paris, No. 4, 1911, p.

259 (arms compared with those of T. delicata) ; Crinoids of the Indian Ocean, 1912, p. 240 (synony-

my; Hawaiian Is., 138-355 fms.); Unstalked crinoids of the Siboga-Exped., 1918, p. 246 (in key;

range), p. 247 (references).

Diagnostic features.—T]v.s species is easily distinguished from all the others in the

genus by the relatively larger number of cirrus segments combined with the narrow IBr

series and arm bases which arc not in lateral contact.

Description.—The centrodorsal is subconical, about twice as broad as high, bearing

from 40 to 60 cirrus sockets which are closely crowded and without definite arrangement;

there is a moderately large bare polar area.
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The cirri arc XL-LX, tho peripheral about 20 mm. long, with 40 to 45 segments,

the apical about half as long with 25 to 30 segments. In the peripheral cirri the first

segment is short, the second is about as long as broad, tho third and fourth are about

half again as long as broad, and the fifth and following to about the fifteenth are about

twice as long as broad; after about tho fifteenth the segments gradually decrease in

length so that the last 15 or 20 are about as long as broad. The distal ends of the elon-

gate proximal segments project slightly on the dorsal side, and the dorsal surface of

the short distal segments is rather strongly convex. The opposing spine is prominent

and sharp, terminally situated, triangular, in length about equal to the width of the

penultimate segment.

The radials are concealed by the centrodorsal. The IBr, are short and broad with

the lateral edges produced and in apposition and the anterior border strongly concave

in the median line. Tho IBr^ (a.xillaries) are about as broad as long with all the sides

somewhat concave and a rounded posterior projection incising the IBrj.

The 10 arms are from 60 to 65 mm. in length. The first brachials are short, with

the distal border concave and the inner borders united in their pro.ximal half. The

second brachials are larger and triangular. The first syzygial pair (consisting of the

third and fourth brachials) is about as long as broad, rather longer interiorly than ex-

teriorly, the hypozygal being somewhat wedge-shaped. The following six brachials

are oblong, broader than long, those succeeding becoming triangular and about as long

as broad and elongate with somewhat swollen ends distally.

Syzygies occur between brachials 3+4, 9+ 10, and 14+ 15, and distally at intervals

of 2 muscular articulations.

The lower pinnules are badly broken in all the specimens. P, and Pg are exceed-

ingly slender and greatly elongated, with all but a few of the basal segments extremely

long. Pj also has much elongated segments. The pinnules following Pj and Pg are

much shorter and P3 and those succeeding bear gonads. The segments of P3 and the

pinnules following are not especially long.

Localities.—Albatross station 3859; Hawaiian Islands; Pailolo Channel, between

Molokai and Maui; Mokuhoonild Islet bearing N. 18° E., 5.6 miles distant; 252-256

meters; temperature 15.67°-15.83° C; fine sand and mud; April 9, 1902 [A. H. Clark,

1908] (fragments, U.S.N.M., 36045).

Albatross station 3865; Pailolo Channel; Mokubooniki Islet bearing S. 79° W., 6.9

miles distant; 468-517 meters; temperature 7.11°-7.22° C; fine volcanic sand and

rock; April 10, 1902 [A. H. Clark, 1908] (21, U.S.N.M., 36031; L.S.).

Albatross station 3883; Pailolo Channel; Mokubooniki Islet bearing S. 80°30' W.,

7.8 miles distant; 506-519 meters; temperature 7.33° C; globigerina ooze; April 16,

1902 [A. H. Clark, 1908] (10, U.S.N.M., 35881).

Albatross station 3910; off the southern coast of Oahu, near Honolulu; Diamond
Head Light bearing N. 7° E., 12.5 miles distant; 508-616 meters; temperature 6.50° C;
fine gray sand and mud; May 5, 1902 [A. H. Clark, 1908] (5, U.S.N.M.).

Albatross station 3925; near Honolulu; Diamond Head Light bearing N. 29°30' E.,

10.2 miles distant; 590-546 meters; temperature 6.50° C; fine gray sand, mud and

roclvs; May 7, 1902 [A. H. Clark, 1908] (2, U.S.N.M., 36139). Type locality.

Albatross station 4105; off Molokai; Lae-o Ka Laau Light, Molokai, bearing S.

45°30' E., 10.6 miles distant; 574-048 meters; temperature 6.56° C; fine coral sand

and foraminifera; July 24, 1902 [A. H. Clark, 1908] (6, U.S.N.M., 30048).
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Geographical range.—This species is only known from the Hawaiian Islands.

Bathymetrical range.—From 256 (?252) to 590 (?648) meters; the average of 6
records is 505 meters.

Thermal range.—From G.50° C. to 15.67° (?15.83°) C; the average of 6 records is

9.09° C.

TRICHOMETRA CUBENSIS {Pourlal*8)

[See vol. 1, pt. 1, figs. 221 (p. 243), 291 (p. 262), 389 (p. 307) ; pt. 2, figs. 99-100 (p. 62), 766 (p. 362)]

Antedon cubensis PouRTALfcs, Bull. Mus. Comp. Zool., vol. 1, No. 11, 1869, p. 356 (Bibb sta. 139P);
vol. 5, No. 9, 1878, p. 214 (type of cubensis, but not the other specimens mentioned, which are
Atelecrinus balanoides).—P. H. Carpenter, Trans. Linn. Soc. (Zool.), ser. 2, vol. 2, 1879, p. 29
(listed as an Antedon); Bull. Mus. Comp. Zool., vol. 9, No. 4, 1881, p. 165 (explanation of Pour-
talfes' confusion of this form with Atelecrinus balanoides)

.

—Bell, Proc. Zool. Soc. London, 1882,

p. 533 (listed).—P. H. Carpenter, Proc. Zool. Soc. London, for 1882, 1883, p. 746 (specific for-

mula).

—

Minckert, Arch. Naturg., Jalirg. 71, vol. 1, Heft 1, 1905, p. 167, footnote (syzygies).

—

A. H. Clark, Proc. U.S. Nat. Mus., vol. 34, 1908, p. 466.

—

Hartladb, Mem. Mus. Comp. Zool.,

vol. 27, No. 4, 1912, p. 280 (listed), pp. 385-389 (detailed description and discussion), pi. 9, figs.

6, 10-12, pi. 15, fig. 4 [fig. 13, pi. 9 and fig. 3, pi. 15 represent Coccomelra nigrolineata].

Antedon aspera A. H. Clark, Proc. Biol. Soc. Washington, vol. 21, 1908, p. 131 (nomen nudum).
Trichometra aspera A. H. Clark, Proc. Biol. Soc. Washington, vol. 21, 1908, p. 132 (nomen nudum);

Proc. U.S. Nat. Mus., vol. 34, 1908, p. 218 (compared with T. vexaior), p. 229 (description; Alba-
tross sta. 2666) ; Smithsonian Misc. Coll., vol. 52, pt. 2, 1908, p. 232 (compared with T. [Fario-

metra] explicata); Bull. Mus. Hist. Nat., Paris, No. 4, 1911, p. 259 (proximal pinnules compared
with those of T. delicata) ; Notes Leyden Mus., vol. 34, 1912, p. 146 (compared with T. delicala

[Nepiomelra to]).

Trichometra, sp. A. H. Clark, Fisheries, Ireland, Sci. Invest., 1913, pt. 4, p. 3 (eastern coast of North
America; related to T. [Orlhometra] hihernica, but has considerably longer cirri composed of longer
segments).

Trichometra cubensis A. H. Clark, Unstalked crinoids of the S«6ojo-Exped., 1918, p. 247 (in key;
range; detailed synonymy), p. 248 (Albatross stas. 2400, 2415, 2661, 2663, 2666, 2668, 2669,
2528; 43°16' N., 60°35' W., 630 m.; SW. p.T,rt of Banquereau, 540 m.; Banquereau, 450 m.; Fish-

ing Banks); The Danish Ingolf-Exped., vol. 4, No. 5, Crinoidea, 1923, p. 11 (Ingolf stas. 24, 25,

27, 45, 64, 73, 84, 85; notes), p. 43 (range), p. 56 (in key).

—

Mortensen, Handbook of the echi-

noderms of the British Isles, 1927, p. 38 (range); Medd. Gr0nland, vol. 79, No. 2, 1932, p. 50
(range).—A. H. Clark, Mem. Soc. Cubana Hist. Nat., vol. 14, No. 2, 1940, p. 141 (in key),

p. 159 (references).—H. L. Clark, Mem. Soc. Cubana Hist. Nat., vol. 15, No. 1, 1941, p. 12
(Atlantis sta. 3305).

—

Ei.varsson, The zoology of Iceland, vol. 4, pt. 70, 1948, p. 6 (Iceland
records), p. 48 (member of the fauna of the Atlantic slope and deep sea), pp. 58, 61 (distribu-

tion).—A. H. Clark, BuU. U.S. Fish. Comm., vol. 55, 1954, p. 374 (listed).—Htman, The
invertebrates, vol. 4, Echinodermata, New York, 1955, p. 113.

Diagnostic Jeatures.—-In this species the cirrus segments are 25-35, fewer than
in T. vexator, but about the same in number as in T. delicata; it is distinguished from
the latter by the sharp flattening of the sides of the IBr series and lower brachials,

by the superior size, and by the stouter cirri in which the segments beyond the twelfth

are about as long as broad.

From Ilathrometra tenella, with which this species has been confused, it may easily

be distinguislied l)y the much shorter earlier cirrus segments, the close apposition

and lateral flattening of the elements of the IBr scries and the earlier brachials, and
by the jjrominent spinous eversion of tlie distal ends of the earlier brachials.

[Note by A.M.C] The following description appears to have been taken from
that of the type of aspera from Albatross station 2666, ^\^th minor modifications of

size and numl)er of cirrus segments.
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Description.—The centrodorsal is hemispherical or rounded conical, nearly covered

with cuTus sockets; tlie dorsal pole is commonly studded with papdlae.

The curi are XI^LX, 23-35 (usually 23-28), 15 or 16 mm. long. The first segment

is short, the second is about as long as broad, and the third to eighth are about twnce

as long as the proximal width, rather strongly constricted centrally with flaring and

overlapping distal ends, the overlap being especially prominent in the median dorsal

portion, though the segments cannot bo called spinous; the following segments increase

in width from tiie pro.vimal to the distal end, which is slightly overlapping, and grad-

ually decrease in length, from the twelfth onward being about as long as broad and

more or less strongly carinate in the median dorsal line. The opposing spine is ter-

minal, rather less than the width of the penultimate segment in height, and arises

from the entire dorsal surface of the latter. The terminal claw is usually rather longer

than the penultimate segment, moderatelj' stout and comparatively slightly curved.

There are usually a few small cirri situated near the dorsal pole of the centrodorsal which

may be less than half as long as the peripheral cirri and are composed of 10 to 12 very

slender and much elongated segments with greatly expanded articulations.

The distal edges of the radials are even with the rim of the centrodorsal and are

only very gently concave, not extending up into the angles of the calyx interradially.

The IBri are very short, six or eight times as broad as long, bandlike, with a rounded

notch in the middle of the distal border. The IBr2 (axillaries) are rhombic, about

half again as broad as long, with a rounded posterior projection incising the IBri;

the anterior sides are moderately concave, but the anterior angle is not especially prom-

inent. The ossicles of the IBr series and the first two brachials are closely crowded

against their neighbors and laterally flattened.

The 10 arms are from 35 to 60 mm. (usually between 50 and 55 mm.) in length.

The first brachial is very short, much longer exteriorly than interiorly, and ahnost

bisected l)y a posterior projection from the second brachial, which is iiTegularly quad-

rate and considerably larger. The first syzygial pair (third and fourth brachials) is

about half again as broad as long, slightly longer on the inner than on the outer side.

The following brachials to the eleventh are wedge-shaped, much broader than long,

with the pro.xunal and distal borders strongly concave; those succeeding become more

obliquely wedge-shaped and after the sLxteenth or seventeenth triangular, as long as,

or rather longer than, wide, after the proximal third of the arm becoming wedge-shaped

again and more elongate, slightly constricted centrally, and distally still more elongate

with the ends less and less oblique, and gradually more constricted centrally. The

lower brachials have the distal ends strongly and abruptly everted and spinous, standing

out perpendicularly and giving the arms a characteristic scalloped dorsal profile; this

condition dies away after about the sbcteenth bracliial, the distal edges of the ossicles

becoming almost smooth, though under strong magnification they are seen to bear a

fringe of short fine spines.

Syzygies occur between brachials 3-f4, 9-^10, and 14+15, and distally at intervals

of 2 (more rarely 3) muscular articulations.

Pi is 6 mm. long, very slender, with 20 to 25 segments, of which the first 3 or 4

are about as long as broad and those following become progressive!}' elongated and

exceedingly long and slender distally; after the fourth or fifth the distal ends of the

segments become greatly expanded and widely flaring, overlapping the bases of those

succeeding. This expansion of the distal ends of the segments, which arises rather
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abruptly, causes the distal eud to appear about twice the diameter of the remainder of

the segment.

Pa is 4 mm. long, considerably stouter than Pi and tapering evenly from the base

to the tip, with 10 segments, of which the first 3 are about as long as broad and those

following become progressively elongated. The distal ends of the segments are not

especially prominent.

P3 is of about the same length, but rather stouter, especially distally, and much
stiffer, with 10 segments, of which the first is not so long as broad, the second and third

are about as long as broad, and the following become progressively elongated. The

fourth, fifth, sixth, and pro.xnnal half of the seventh bear a large gonad.

The following pinnules to P7 or Ps are similar, but slowly become longer and stouter.

After P9 the pinnules develop more or less centrally constricted segments with prominent

distal ends, showing more or less of a contrast with the smoother genital pinnules.

The distal pinnules are 6 mm. long, with the first segment short and wedge-shaped,

the second about as long as broad, slightly trapezoidal, and the remainder much elon-

gated with prominent articulations and protruding distal ends.

P^ may be similar to P,, or it ma.y be of the same character but twice as long.

[Note by A.M.C] In 1912 Hartlaub pubhshed a description of Pourtal^s' type

specimen of this species. There are some differences between this and the foregoing

description which should be noted. The cirrus sockets are given as numbering 70 to 80.

Also the pro.-dmal pinnules appear to have many fewer segments though thej- are similar

in length to those described above. P, has about 12 segments and measures 7 mm. Pa

is shorter with 8 segments. P3 is similar in size and bears a gonad. Though Pourtalte

might not have recognized an incomplete pinnule it is unlikely that Hartlaub would not.

It seems to me that the discrepancy in the segments of Pi is too great to be accounted

for by variation alone and a reexamination of the specimens involved is called for.

Localities.—Albatross station 2400; Gulf of Mexico, southeast of Pensacola, Florida

(lat. 2S°41'00" N., long. 86°07'00" W.); 309 metei-s; March 14, 1885 [A. H. Clark,

1918] (fragments, U.S.N.M., 1G910).

Bibb station 139P; off Cojima, near Havana, Cuba; 823 meters, March 4, 1869

IPourtal^, 1869, 1878; P. H. Carpenter, 1881, 1888; Hartlaub, 1912]. Type locality.

Albatross station 2601; between the Bahamas and Cape Fear, North Carolina (lat.

29°16'30" N., long. 79°36'30" W.); 801 meters; temperature 7.50° C; May 4, 1886

[A. H. Clark, 1918] (1, U.S.N.M., 14701).

Albatross station 2663; between the Bahamas and Cape Fear (lat. 29°39'00" N.,

long. 79°49'00" W.); 770 meters; temperature 5.95° C; May 4, 1886 fA. H. Clark, 1918]

(5, U.S.N.M., 14700, 14711).

Albatross station 2415; between Savannah, Georgia, and Cape Charles (lat. 30°

44'00" N., long. 79°26'00" W.) ; 805 meters; temperature 7.56° C; April 1, 1885 [A. H.

Clark, 1918] (23, U.S.N.M., 14707, 34608).

Albatross station 2666; between the Bahamas and Cape Fear (lat. 30°47'30" N.,

long. 79°40'00" W.) , 494 meters; temperature 9.05° C; May 5, 1886 [A. H. Clark, 1918]

(15, U.S.N.M., 14703, 22678).

Albatross station 2667; between the Bahamas and Cape Fear (lat. 30°53'00" N.,

long. 79°42'30" W.); 500 meters; temperature 9.28° C; May 5, 1886 (4, U.S.N.M.,

14704).
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Albatross station 2668; between the Bahamas and Cape Fear Gat. 30°58'30" N.,

long. 79°3S'30" W.); 538 meters; temperature 7.95° C; May 5, 1886 [A. H. Clark, 1918]

(7+ , U.S.N.M., 14697, 34636; M.C.Z. 350).

Albatross station 2669; between the Bahamas and Cape Fear (lat. 31°09'00" N.,

long. 79°33'30" W.) ; 644 meters; temperature 6.50° C; May 5, 1886 [A. H. Clark, 1918]

(2, U.S.N.M.).

Atlantis station 3305; off Playa Baracoa, Havana Province, Cuba; 603 meters

[H.L.Clark, 1941].

Albatross station 2528; south of Cape Sable, Nova Scotia (lat. 41°47'00" N., long.

65°37'30" W.); 1238 mctere; temperature 3.72° C; July 13, 1885 [A. H. Clark, 1918]

(1, U.S.N.M., 24085).

Albatross station 2429; off Newfoundland (lat. 42°55'30" N., long. 50°51'00" W.);

861 meters; temperature 3.72° C; June 23, 1885 (6, U.S.N.M., 4723).

South of Sable Island (lat. 43°16' N., long. 60°35' W.); 640 meters; Gloucester

Donation 547 [A. H. Clark, 1918] (1, U.S.N.M., 35891).

Fishing Banks (lat. 44° N., long. 58°30' W.); 293 meters; schr. Andrew Leighton;

Gloucester Donation 436 (1 U.S.N.M., 4562).

Fishing Banks; schr. Wauchusett; Gloucester Donation 367 [A. H. Clark, 1918]

(5, U.S.N.M., 35889).

Southwestern part of Banquereau; schr. Epes Tarr; Gloucester Donation 546

[A. H. Clark, 1918] (1, U.S.N.M., 35890).

Banquereau; 458 meters; schr. Willie M. Stevens; Gloucester Donation 476 [A. H.

Clark, 1918] (2, U.S.N.M., 35892).

Southwestern edge of the Grand Banks; schr. Notice; Gloucester Donation 837

(1, U.S.N.M., 4846).

/7i(7o// station 24; southwest of Godthaab, western Greenland (lat. 63°06' N., long.

56°00' W.); 2193 meters; temperature 2.4° C. [A. H. Clark, 1923] (1, CM.).
Ingolf station 27; northwest of Godthaab (lat. 64°54' N., long. 55°10' W.); 719

meters; temperature 3.8° C. [A. H. Clark, 1923] (1, CM.).
7nf7o// station 25; southwest of Godthaab (lat. 63°30' N., long. 54°25' W.); 1064

meters; temperature 3.3° C. [A. H. Clark, 1923] (4, U.S.N.M., E. 1070; CM.).
Ingolf station 84; off the southwestern coast of Iceland (lat. 62° 58' N., long.

25°24' W.); 1103 meters; temperature 4.8° C [A. H. Clark, 1923] (1, CM.).
IngolJ sintion 85; off the southwestern coast of Iceland (lat. 63°21' N., long. 25°21'

W.); 311 meters [A. H. Clark, 1923] (1, CM.).
/7i(7o(/ station 73; off the southwestern coast of Iceland (lat. 62°5S' N., long. 23°28'

W.); 889 meters; temperature 5.5° C [A. H. Clark, 1923] (3, U.S.N.M., 1066; CM.).
/re^o// station 64; south of Iceland (lat. 62°06' N., long. 19°00' W.); 1904 meters;

temperature 3.1° C [A. H. Clark, 1923] (1, CM.).
South of Iceland (lat. 63°21' N., long. 25°21' W.); 311 metei-s [Einarsson, 1948].

Ingolf station 45; west of the Faroe Islands (lat. 61°32' N., long. 9°43' W.); 1176

meters; temperature 4.17° C [A. H. Clark, 1923] (1, CM.).
Geographical range.—From the eastern part of the Gulf of Mexico and northern

Cuba northward to Davis Strait, as far as lat. 64°54' N., thence eastward to south of

Iceland and to the Faroe Islands.

Bathymetrical range.—From 293 to 2193 meters; the average of 22 records is 842

meters.
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Thermal range.—From 2.40° C. to 9.28° C; the average of 15 records is 5.39° C.

History.—This species was originally described as Antedon cubensis by Count
Pourtal^ from two specimens dredged by the Bibb in 1869 off Cojima, Cuba, in 823

meters. The description given by Count Pourtal^s, though short, is quite sufficient

for its identification, cspeciallj^ when taken in connection with his comparison with

Hathrometra sarsi. He says at first that the centrodorsal is "conical", but later that

it is "flatter" than the centrodorsal of //. sarsi, which convej-s the impression that it

is rounded conical. Pi he gives as "not much longer than" Pj; probably tlic tip was

broken off, as in this species Pi is exceedingly delicate and somewhat stiffened.

In 1878 Pourtal^ recorded under this name two additional specimens from Blake

station 43; but what he says about them does not at all accord with the original

description.

The explanation of this discrepancy is that the smaller of the two original speci-

mens, which was very badly broken, was not of the same species as the larger and more

nearly intact from which the description was made, but was an example, the first to come

to light, of Atelecrinus balanoides, and the two from Blake station 43 represented the

same species.

In his preliminary report on the comatulids collected by the Blake Dr. P. H. Car-

penter called attention to this confusion of two entirely distinct species. It was in this

paper (1881) that he first proposed the generic name Atelecrinus, using the specific

name cubensis for Pourtal^s' second specimen from the Bibb station and including the

two from Blake station 43 with others from various localities under the name balanoides.

In 1908 I described under the name of Trichometra aspera an interesting little

comatulid which had been dredged by the Albatross in 188G between the Bahamas and

the North Carolina coast in 494 meters, and at the same time designated by the manu-

script name Trichometra americana another form from the fishing banks off New-

foundland which I beUeved to be distinct. The specimens of the latter I had found in

the U.S. National Museum collection bearing the name Antedon dentata. It was these

that I had in mind when discussing the relationships of Trichometra {Orthometra)

hibemica (1913).

Dr. Clemens Hartlaub in 1912 published a detailed description and figures of a

specimen which he had found in the Blake collection with the name Antedon cubensis

in Carpenter's hand wTiting. He remarked that at least this had the "arm joints with

imbricated serrated edges," and I have no doubt whatever that it is really Pourtalfe'

original type specimen. Another specimen also labeled Antedon cubensis by Car-

penter was figured by Hartlaub; but this is quite different from the first and represents

Coccometra nigrolineata.

Hartlaub's redescription and figure of Pourtales' type specimen enabled me at

once to recognize its specific identity with my Trichometra aspera, while a reexamina-

tion of all the material at hand showed that Trichometra americana (MS) also repre-

sented the same species.

In the Siboga report (1918) I recorded Trichometra cubensis from 12 localities,

ranging from the Gulf of Mexico to the fishing banks off Newfoundland.

Among the collections brought together by the Danish steamer Ingolf there were

several specimens of a species of Trichometra from S stations between Davis Strait

and the Faroe Islands. These specimens I had designated (again MS) as T. ingolfiana.

But a detailed study of all the available material made after the receipt of Hartlaub's
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memoir conNanccd me that ingoljiana is not separable from amerlcana or from aspera,

and that all these names fall iu the sjmonymy of cuhensis.

In 1941, H. L. Clark recorded a fine specimen of cuhensis from the Atlantis col-

lections off Cuba.

Thejnost recent record from the North Atlantic is that of Einarsson from south

of Iceland in 1948.

TRICHOMETRA DELICATA A. H. Clark

Anledon sarsii (part) Wyville Thomson, Proc. Roy. Soc. Edinburgh, vol. 7, 1872, p. 764 (the south-

ern specimens); The depths of the sea, 1873, p. 124 (same).

—

de Folin, Sous les mers, 1887, p.

126 (near Santander, 960 and 1081 meters)

.

Antedon dentata (part) P. H. Carpenter, Proc. Roy. Soc. Edinburgh, vol. 12, 1884, p. 363 {Porcupine

station 17A, 1870).

—

Filhol, La vie au fond des mers, 1885, p. 213.

Antedon tenella (part) P. II. Carpenter, Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 171

(Porcupine sta. 17A, 1870); Journ. Linn. Soc. (Zool.), vol. 24, 1891, p. 53.

Trichometra delicata A. H. Clark, Bull. Mus. Hist. Nat., Paris, No. 4, 1911, p. 258 (description;

Travailleur sta. XIII, 2030 meters); Unstalked crinoids of the Siboga-Exped., 1918, p. 247 (in

key; range), p. 248 (references); The Danish Zngo(/"-Kxped., vol. 4, No. 5, Crinoidea, 1923, p. 43

(range), p. 56 (in key), p. 58 (I ngolf sta.. 18).

—

Elias da Costa, Chaves dicot6micas para a

classifica^ao dos equinodermes Portugueses. IV. Crin6ides, Porto, 1940, p. 13.

—

Le Danois,

Les profundeurs de la mer, Paris, 1948, pp. 176, 245. (Not T. delicata A. H. Clark, 1913, nor

Mortensen and Koelilcr, 1927, which are all Orthrometra hibernica.)

Diagnostic features.—This species resembles T. cuhensis in the number of the cirrus

segments, but the cirri are more slender and the segments do not become as long as

broad until about the twentieth. The elements of the IBr series and the earlier brach-

ials are strong^ convex dorsally and just in lateral contact, but not laterally flattened.

Trichometra delicata appears to be a smaller species than T. cuhensis.

Description.—The cirri are very numerous, composed of 27 to 33 segments, of

which the two first are very short, the third is slightly broader than long, and the fifth

is the longest, three times as long as the median width; the following segments gradu-

ally decrease in length, after about the twentieth becoming about as long as broad.

The longer pro.ximal segments are very strongly constricted centrally, with the ends

much expanded, the distal ends overlapping the bases of the segments succeeding. The

short distal segments are strongly carinate dorsally.

The distal borders of the radials just reach the edge of the centrodorsal ; their in-

terradial angles are moderately produced. The IBri are very short, four or five times

as broad as long, with their lateral edges parallel. The IBr2 are lozenge-shaped, half

again as broad as long, with the anterior angle very sharp. The ossicles of the IBr

series are strongly rounded dorsally and laterally and in intimate contact with their

neighbors on either side, though not laterally flattened. Their prox-iraal and distal

edges are prominently spinous.

The 10 arms are 37 mm. in length; they resemble those of T. vexator, but the brach-

ials are relativelj' slightly longer. The oblong brachials at the base of the arms have

their distal borders abruptly and strongly everted and fringed with long spines; the

triangular brachials have their distal borders moderately produced and overlapping the

bases of those succeeding.

Sj'zygics occur between brachials 3-^-4, 9+10, 14+ 15, and distally at intervals of

2 (more rarely 3) muscular articulations.
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Pi is composed of 21 to 23 segments, of which those in the distal half are about

tliree times as long as broad with the distal edges expanded, spinous, and overlapping;

the second and tliird segments have dorsal carinate processes. The pinnule is extreme-

Ij' slender, like the corresponding pinnule of T. cuhensis. Pj is at the base almost as

stout as P,, but it reaches only half the length of that pinnule; it is composed of 13

segments, of which the second and third bear carinate processes and the distal become
greatly elongated; a gonad extends from the third to the sixth segments. The three

following pinnules are similar; on those succeeding, the gonad begins to decrease in

size, disappearing after P;. From this point onward the piimules become very slender

with much elongated segments, and increase in length.

Notes.—The preceding description is based entirely upon the type specimen which

T studied in the Paris Museum.
In the larger specimen from Ingolf station 18 the arms are 35 mm. long, and in

the smaller the arm length is 30 mm. There are only 15 to 16 cirrus segments; but

all the peripheral cirri are lacking.

Localities.—Travailleur station 13; 2030meters [A.H.Clark, 1911] (1,P.M.). Type
locality.

Porcupine station 17A, 1870; off Cape Carvoeiro, Portugal (lat. SQ^SO' N., long.

9°39' W.); 1353 meters; temperature 9.61° C. [Wyville Thomson, 1872, 1873; P. H.
Carpenter, 1884, 1888; A. H. Clark, 1923].

Travaillevr station 55, 1880; Bay of Biscay, north of Bilbao, Spain (lat. 43°35'40"

N., long. 2°46'30" W.); 1081 meters; mud; July 27, 1880 [Marquis de Fohn, 1887].

Travailleur station 56, 1880; Bay of Biscay, north of Bilbao, Spain (lat. 43°36'45"

N., long. 2°4o'15" W.); 960 meters; mud; July 27, 1880 [Marquis de Fohn, 1887].

IngolJ station 18; southwest of Iceland (lat. 61°44' N., long. 30°29' W.); 2075

meters; temperature 3.0° C. (2 U.S.N.M., E.1092; CM.).

Geographical range.—From the coast of Portugal and the Bay of Biscay north-

westward to southwest of Iceland.

Bathymetrical range.—From 960 to 2075 meters; the average of 5 records is 1499

meters.

Thermal range.—The two records are 3.0° C. and 9.61° C.

History.—In his account of the work of the Porcupine Sir Wy\-ille Thomson
(1872) mentioned that more or less complete fragments of Antedon sarsii were obtained

at nearly every^ one of the deep hauls from the Faroe Islands to Gibraltar. The only

definite Porcupine record ever published for the region south of the British Isles,

however, was for Porcupine station 17A, 1870, ofiF Cape Carvoeiro, Portugal, in

1353 meters (P. H. Carpenter, 1884, 1888).

In 1887 the Marquis de Folin mentioned Antedon sarsii as having been dredged

near Santander, Spain, in 960 and 1081 meters, which depths correspond with Tra-

vailleur stations 55 and 56, 1880, in the southern part of the Bay of Biscay.

When \nsiting the Paris Museum in 1910, I found a small but well-preserved

indi\adual of a new species of Trichometra ^vith the label "Expedition du Travailleur,

Dragage XIII; profondeur 2030 metres." This I described as new under the name
of Trichometra delicata. As yet I have not been able to find out the exact location

of this station; but I beheve that it was one of those occupied on the cruise in 1882,

located on the coast of northern Spain or Portugal.
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This specimen seemed to show that the records under the names of Anfedon sarsii,

A. dentata or A. tenella for this region, in which Hathrometra sarsi would be among

associations entirely different from those in which it is normally found, were based in

reality upon this species of Trichometra, a genus normally occurring among the con-

ditions here obtaining, and I therefore feel little hestitation in grouping these records

under this specific head.

In 1912 I inadvertently described under the name Tnchometra delicata a new

species {Fariometra io) which had been dredged by the Siboga in the East Indies.

In 1913 I recorded Trichometra delicata from Helga station CXX, southwest

of Ireland in 698 meters; but I now believe that the specimen in question is in reality

a small individual of Orthometra hibernica.

In 192.3 I recorded this species from southwest of Iceland where it had been

dredged by the Ingolf in 2075 meters.

Genus NEPIOMETRA A. H. Clark

Anledon (part) P. H. Carpenter, Challenger Reports, Zoology, vol. 26, pt. 60, 1888, pp. 179, 187,

and following authors.

Thaumalometra (part) A. H. Cl.\rk, Proc. Biol. Soc. Washington, vol. 21, 1908, p. 128.

Nepiometra A. H. Clark, Journ. Washington Acad. Sci., vol. 7, 1917, No. 5, p. 128 (referred to the

Bathymetrinae), p. 130 (diagnosis; type species Anledon laevis P. H. Carpenter, 1888; range;

included species); Xo. 16, p. 511 (in key; range) ; Unstalked crinoids of the Siboga-Exped., 1918,

p. 245 (in key; range), p. 251 (key to the included species). (Not Nepiometra Gisl£n, Rep.

Swedish Deep Sea Exped., vol. 2, Zool., No. 4, 1951, p. 55, which refers to Phrixometra longipinna).

Diagnosis.—A genus of Bathymetrinae in which the cirri are about XXX,
with up to 30 segments, of which the longest are less than twice as long as broad

and the distal ones, which have slight dorsal keels, are no longer than broad; laterally

the axillaries are rugous, if not spinous, but otherwise the division series and pro.ximal

brachials are smooth; the oral and genital pinnules are not abruptly differentiated

from each other; Pi has about 15 segments, of which the third is already longer than

broad and the following ones are progressively longer; the succeeding pinnules have

slightly longer and fewer segments; there are no marsupia on the genital pinnules.

Type species.—Antedon laevis P. H. Carpenter, ISSS.

Geographical range.—Known only from the Meangis Islands near the Philippines.

Bathymetrical range.—914 meters.

[Notes by A.M.C] Since four out of five species included in this genus at its

inception by Mr. Clark have now been transferred to the genus Fariometra, only the

type species

—

Nepiometra laevis, known from a single specimen—is left. This has

no very marked characters and were it not for the relatively shorter cirrus segments

I would have merged it also in the synonymy of Fariometra. Of the species which

have the longest cirrus segments less than twice as long as broad, laeiis seems to have

most in common with Tonrometra multicirra, also from the East Indian area, though

the other species of Tonrometra are from the Southern Ocean. Both species have

about 30 cirrus segments of comparable shape (allowing for the smaller size of the

type of laevis) and proximal pinnules of similar proportions, P, having about 15 segments.

But multicirra has the joints of the longer pinnule segments markedh^ swollen and

spinous whereas the segments are hardly flared at all in laeris. Also the axillaries

of multicirra are quite smooth at the sides with no rugous patches. In some of the
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other species of Tonrometra such as T. remota the pinnule segments are cylindrical as

in laevis but those of the proximal pinnules are more numerous, numbering over 20.

NEPIOMETRA LAEVIS (P. H. Carpenter)

FlQtTRB 39

Antedon laevis P. H. Carpenter, Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 187 (description;

sta. 214), pi. 31, fig. 6.

—

Nicholson and Lydekker, Manual of palaeontology, 1889, p. 411,

fig. 286B.—A. H. Cl.irk, Smithsonian Mi.sc. Coll., vol. 50, pt. 3, 1907, p. 353 (listed).—Hamann,
Rronn's Klassen und Ordnvingen des Tier-Reichs, vol. 2, Abt. 3, 1907, p. 1579.—A. H. Clark,
Crinoids of the Indian Ocean, 1912, p. 33 (of P. H. Carpenter, 18S8= Thau7natomctra laevis).

Thaumatomelra laevis A. H. Clark, Proc. Biol. Soc. Washington, vol. 21, 1908, p. 128 (listed); Crinoids

of the Indian Ocean, 1912, p. 33 (= Antedon laevis P. H. Carpenter, 1888), p. 247 (synonymy;
locality); Smithsonian Misc. Coll., vol. 61, No. 15, 1913, p. 65 (published references to specimens
in the B.M.; locality).

Nepiomeira laevis A. H. Clark, Journ. Washington Acad. Sci., vol. 7, 1917, No. 5, p. 130 (listed);

Unstalked crinoids of the Siboja-Exped., 1918, p. 251 (in key; range), p. 252 (synonymy).

—

Gi8l£n,
Ark. Zool., vol. 19A, No. 32, 1928, p. 12 (notes).

Description [by A.M.C.].—The centrodorsal is concealed by the cirri but appears

to be hemispherical rather than conical. The cirri are crowded close together in alter-

nating rows. They number about XXX, with up to 30 segments, of which the longest,

the fifth or sixth, is about two-thirds again as long as broad. The relative length de-

creases in the distal segments, which are about as long as broad or may be shorter.

They have a slight dorsal keel but no dorsal spine. The opposing spine is small but

acute.

The radials are short. The IBri are convex and barely incised by the proximal

angles of the IBr2 (axillaries) , which are slightly broader than long, rhombic in shape

wath the proximal sides convex and the distal ones concave. The distal angle is slightly

produced. The IBrj are a little narrowed at the distal end and the axillaries project

laterally beyond them so that adjacent axillaries nearly touch. At the apex of each

lateral angle the ossicle is markedly rugous and on some a.xillaries a number of small,

sharp spines are developed. The first brachials are barely incised by the second ones.

As far out as the second syzygy the brachials are oblong in shape but broader than long;

the following ones become longer than broad. AU the brachials are smooth.

The 10 arms are all broken but were probably 25 to 30 mm. long. The length

from the pro.ximal edge of the IBri to the second syzygy (9+10) is 6.4 mm., while the

width at the first syzygy (3+ 4) is 1.0 mm. Distally the syzygies occur at intervals of

3 muscular articulations.

The longest remaining Pi has 12 cylindrical segments, probably 3 or 4 more when
complete. The total lengtli probably exceeded 5.5 mm. The first segment is short,

the second as long as broad and the follomng ones are progressively more elongated.

No P2 is quite complete but one with 11 segments may lack only 1 or 2. The 11 seg-

ments total 4.3 mm. The second segment is already longer than wide and the succeed-

ing ones are also relatively longer than the corresponding segments of Pi. As P, lies

alongside Pj the adjacent segments are ahnost exactly comparable in their proportions,

for example the seventh segment of Pi and the third segment of Pj. Since the degree of

tapering appears to be similar, their tips were probably almost level. P3 has at the

most 9 segments left, approximately 3 having been lost; when complete it would have

been about 4 mm. long. One Pg is complete; it has 12 segments similar in proportions

to those of Pi. The pinnules following P2 are all more or less broken; their segments
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mm

Figure 39.

—

Nepiomeira lanii (P.

H. Carpenter), holotypc: a,

Parts of two postradial scries;

b, diagonal view of lateral angles

of two adjacent axillaries.

are relatively longer and narrower than those of the first two pinnules but are still

cylindrical in shape with only the slightest trace of flared ends on some of the very long

outer segments. The gonads are undeveloped but there appears to be an incipient

one on P3.

Locality.—Challenger station 214; off the Meangis Islands, south of Mindanao,

Philippines Gat. 4°33' N., long. 127°06' E.); 914 meters; temperature 5.44° C; blue

mud; February 10, 1875 [P. II. Carpenter, 1888; A. H. Clark, 1913] (1, B.M.).

Genus ORTHOMETRA A. H. Clark

Trichomelra (part) A. II. Clauk, Fisheries, IreUind, Sci. Invest., 1913, pt. 4, p. 2.

Orthomelra A. H. Clark, Journ. Washington Acad. Sci., vol. 7, 1917, No. 5, p. 128 (referred to the

Bathymetrinae), p. 129 (diagnosis; type species Trichometra hibernica A. H. Clark, 1913), p. 130

(range; included species); No. 16, p. 510 (in key; range) ;Unstalked crinoidsof the iSibo^a-Exped.,

1918, p. 244 (in key; range), p. 258; The Danish Ingolf-Exped., vol. 4, No. 5, Crinoidea, 1923,

p. 42 (range), p. 53 (in key).

—

Mortensen, Handbook of the echinoderms of the British Isles,

1927, p. 26 (in key), p. 38 (diagnosis).

—

Gisl£n, Vid. Medd. Nat. Foren. K0benhavn, vol. 83,

1927, p. 6; Rep. Swedish Deep Sea Exped., vol. 2, Zool., No. 4, 1951, p. 55.

Diagnosis.—A genus of Bathj^metrinae in which the cirri are composed of numerous

(25 to 33) segments, of which the longest are but slightly longer than broad and only

slightly constricted centrally without overlapping distal ends and the distal are broader

than long; the IBri have converguig sides and are not in contact; and Pi has less than

20 segments, of which not more tlian 2 or 3 are as broad as long.

Type species.— Trichometra hibernica A. H. Clark, 1913.

Geographical range.—From the Bay of Biscay to western Ireland and thence to

south of the Faroes.

Bathymetrical range.—From 698 to 997 meters.

Thermal range.—One record, 4.8° C.

ORTHOMETRA HIBERNICA (A. H. Clark)

Trichometra hibernica A. H. Clark, Fisheries, Ireland, Sci. Invest., 1913, pt. 4, p. 2 (description;

discussion; Helga sta. S.R. 151), p. 3 (sta. 223).—Lb Danois, Les profundeurs de la mer, Paris,

1948, p. 245.



PART 5 A MONOGRAPH OF THE EXISTING CRINOIDS 681

Trichometra delicala A. H. Clark, Fisheries, Ireland, Sci. Invest., 1913, pt. 4, p. 3 {Helga sta. CXX).
(Not T. delicala A. H. Clark, 1911).

—

Mortensen, Handbook of the echinoderms of the British

Isles, 1927, p. 38 (diagnosis; range); (ig. 23, 1, p. 38.

—

Koehler, Echinodermes des mers

d' Europe, vol. 2, 1927, p. 133.

Orlhomelra hibernica A. H. Clark, Journ. Washington Acad. Sci., vol. 7, 1917, No. 5, p. 130 (listed);

Unstalked crinoids of the Sihoga-Exped., 1918, p. 258 (references); The Danish Ingolf-Expcd.,

vol. 4, No. 5, Crinoidea, 1923, p. 42 (range), p. 57 (Ingolf sta. 44).

—

Mortensen, Handbook of

the echinoderms of the British Isles, 1927, p. 39 (diagnosis; habits); fig. 23, 2, p. 38 (cirrus).

—

Koehler, Echinodermes des mers d'Europe, vol. 2, 1927, p. 133.

Description.—In the type specimen the centrodorsal is concealed by the cirri.

The cirri are very numerous, probably about 13 mm. long, composed of 25 to 33

(usually nearer the latter) segments, of which the third to fifth are the longest, a third

again (rarely so much as a half again) as long as broad; the following segments decrease

in length, the third to fifth beyond these and those succeeding being about as long as

broad and the distal slightly, though not much, broader than long. The longer prox-

imal segments are slightly constricted centrally with rather prominent distal ends, and

the sliort distal segments have a median dorsal carination.

The IBr, are not in contact basally, and their converging sides make an angle of

about 60° with those of the adjacent IBri. The IBr, (axillaries) and the lower brach-

ials are widely free laterally.

The elements of the IBr series and the proximal brachials have everted and serrate

distal edges.

[Note by A.M.C] The arms of the holotype are all broken at the first or second

syzygy. The -width at the first syzygy is 1.0 mm. and the length from tlie proximal

edge of the IBrj to the second syzygy is about 7.0 mm. The pinnules arc all broken.

Pi has 7++ elongated segments.

Notes.—The two other specimens from Helga station S.R. 151 resemble the one

described, but are smaller; one of them has the arms about 25 mm. and the cirri about

1 1 mm. in length.

The single individual from Helga station CXX has the arms about 20 mm. long

and the cirri 7 mm. long, with 15 to 20 segments, of which the longest are three times as

long as the median width. At first I regarded this as an example of Trichometra deli-

cata, and so recorded it; but the small specimens of that species from /nr/o// station 18

have the cirri much more slender with the segments much more elongated and with less

abrupt]}- expanded ends.

In the specimen from Huxley station 13 the cirri are about XXX, 25-26, about 9

mm. in length. The first segment has a dull surface, and the second seems to be a tran-

sition segment, similar to these segments in the cirri of the Thalassomctridae. The

longest segments are only slightly longer than broad, with somewhat expanded distal

ends. The short distal segments have a dorsal keel and in lateral view their dorsal

profile is strongly and evenly convex.

The IBri are very short, about four times as broad as long. The IBi'j are rather

low, slightly broader than long, the very short lateral borders nialdng an angle of

about 90° with each other so that beneath the first brachials, whicli just touch their

neighbors outwardly, there is a considerable rhombic space between the IBr scries.

Localities.—Huxley station 13; off Brittany (lat. 4S°07'30" N., long. 8°13' W.);

753 meters; sand, mud and hard ground; August 1906 (1, Mar. Biol. Assoc, Ph-mouth).
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Ilelga station S.R. 223; ofT southwestern Ireland (lat. 53°07' N.,long. 14°50'W.);

749-914*nieters [A. II. Clark, 1913] (2, Dublin M.).

Helija station CXX; off southwestern Ireland (lat. 53°58' N., long. 12°24' W.);

698 metei-s; May 24, 1901 [A. II. Clark, 1913] (1, U.S.N.M., 35778).

Helga station S.R. 151 ; off southwestern Ireland (lat. 54°17' N., long. 11°33' W.);

709 meters; August 27, 1904 [A. H. Clark, 1913] (3, U.S.N.M., 35774, 35775, 35901).

Type locality.

/nj/f)// station 44;southwest of the Faroe Islands (lat. 61°42' N., long. 9°36' W.);

997 meters; temperature 4.8° C. [A. H. Clark, 1923] (1, CM.).
Geographical range.—From the northern part of the Bay of Biscay to southwestern

Ireland, and northward to southwest of the Faroes.

Bathymetrical range.—From 698 to 997 meters; the average of 5 records is 803

meters.

Thermal range.—The single record is 4.8° C.

History.—This species was first described in 1912 from 5 specimens which had

been dredged by the Irish Fisheries steamer Ilelga in 1904 and 1905, and at the same

time a sixth was recorded, under the name of Trichometra delicata, which had been

taken by the same ship in 1901.

But the species had first ])een taken some years before, for in the Ingolf collection

I found one from station 44 which I recorded in 1923.

Some years ago Dr. E. J. Allen, then Director of the Marine Biological Associa-

tion station at Plymouth, England, was so kind as to send me for examination some

of the specimens of Neocomatella europaea which had been dredged off the coast of Brit-

tany by the Huxley in 1906, and among them I found another example of this little

species.

Genus TONROMETRA A. H. Clark

Anledon (part) P. H. Carpenter, Quart. Journ. Micr. Sci., new ser., vol. 27, 1887, p. 386, and fol-

lowing authors.

Thaumalomelra (part) A. II. Clark, Proc. Biol. Soc. Washington, vol. 21, 1908, p. 128.

Trichometra (part) A. H. Clark, Notes Leyden Mus., vol. 34, 1912, p. 147.

Tonromelra A. II. Cl.\bk, Journ. Wixshington Acad. Sci., vol. 7, 1917, No. 5, p. 128 (referred to the

Batliymctrinae), p. 130 (diagnosis; type species Anledon remota P. H. Carpenter, 1888; range;

included species); No. 16, p. 510 (in key; range); Unstalked crinoids of the Siboga-Exped., 1918,

p. 244 (in key; range), p. 258 (key to the included species); Journ. Linn. Soc. (ZooL), vol. 36,

1929, p. 662.—GislAn, Rep. Swedish Deep Sea Exped., vol. 2, ZooL, No. 4, 1951, pp. 55, 56.

Diagnosis.—A genus of BathjTnetrinae in which the centrodorsal is hemispherical

or rounded conical with the cirrus sockets alternating or in irregular vertical colimins;

there are 18 to 37 cirrus segments, of which the longest are strongly constricted centrally

with very prominent ends and may be over twice as long as their median widths; the

distal segments may be shorter or longer than wide; the IBr series and arm bases are

in close lateral contact; the bracliials are more or less spinous at their distal edges;

Pi is very long and delicate with 13 to about 21 segments, of which not more than two

or three at the base are as broad as long; Pj is usually similar but may be slightly

shorter; there are no marsupia on the genital pinnules.

Type species.—Antedon remota P. H. Carpenter, 1888.

Geographical range.—In the Southern Ocean between Marion Island and the

Crozcts, the South Orkney Islands and from off Princess Elizabeth Land, also from

east of Ilahnahcra and the Lesser Sunda Islands in the East Indies.
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Bathymetrical ranrje.—From 1089 to 3426 meters.

Remarks [by A.M.C.].—A comparison of the two Southern Ocean species Tonro-

metra remota (P. H. Carpenter) and Florometra spinulifera John (subfamily Heliomet-

rinae) leads me to the conclusion that the two are congeneric. Both liave cirri with

the longer segments flared and the distal ones with rounded dorsal processes, division

scries of comparable form, the centrodorsal of similar proportions with the sockets

tending to bo arranged in columns and broad-based oral pinnules tapering markedly

at first but attenuated and prolonged in the outer part. I found it hard to decide

whether spinulifera should be referred to Tonrometra, or remota to Florometra. The

relatively small numbers of cirrus and pinnule segments compared with those found

in most species of Florometra might bo explicable by the relatively small size (40 to 60

mm. arm length) of the known specimens of the two species in question. On the other

hand the elongated outer segments of Pi would seem to preclude both of them from

inclusion in the Hehometrinao. The specimens of Florometra usually taken are almost

invariably larger, two of the smallest of F. m,awsoni in the British Museum (with the

exception of juveniles from the Ross Sea) having the arm length about 55 and 60 nam.

with the widths at the first syzygy 1.2 and 1.4 mm. The middle segments of Pj are

relatively a Uttle longer than in larger specimens of F. mawsoni but are still not more

than twice as long as wide (fig. 40,e, p. 686) and the distalmost segments are again

shorter and more flared in shape, quite unlike the long cyhndrical outer segments in the

two species in question. Florometra mawsoni itself is also marked off from remota and

spinulifera by the very sharp distal edges of the cirrus segments. With the present

material it seems best to refer spinulifera to Tonrometra.

KEY TO THE SPECIES OF TONROMETRA

[by A.M.C]

a'. Segments of the oral pinnules expanded and spinous at the ends; longest cirrus segments not more

than half again as long as their median widths; East Indian area.

6'. Cirri about XXX, 18-20 (Molucca Islands; 1089 meters) brevipes (p. 683)

b'. Cirri XL-L, 25-33 QesserSunda Islands; 1280 meters) multicirra (p. 684)

a-. Segments of the oral pinnules straight, not expanded or notably spinous at the ends; longest cirrus

segments twice or more their median width in length; Southern Ocean,

b'. Cirri with up to 37 segments, the longest of which are two and a half times their median width

(off Princess Elizabeth Land, Antarctic; 1266 meters)... spinulifera (p. 686)

6^. Cirri with up to 30 segments, the longest of which are twice as long as their median width (be-

tween Marion Island and the Crozet Islands and near the South Orkney Islands; 2925 and

3426 meters) ..remota (p. 688)

TONROMETRA BREVIPES (A. H. Clark)

Trichometra brevipes A. H. Clark, Notes Leyden Mus., vol. 34, 1912, p. 147 (description; Sihoga

sta. 150); Die Crinolden der Antarktis, 1915, p. 145 (comparison with T. remota).

Tonrometra brevipes A. II. Clark, Journ. Washington Acad. Sci., vol. 7, 1917, No. 5, p. 130 (listed);

Unstalked crinoids of the Siboga-E\pc6., 1918, p. 258 (in key; range; detailed description; sta.

150), p. 273 (listed), pi. 26, fig. 92.

Diagnostic features.—The cirri arc about XXX, 18-20, the longer segments not

longer than their maximum diameter; P, with all but the first few segments greatly

elongated and with expanded and finely spinous joints.

Description.—The centrodorsal is low conical, twice as broad at the base as high.

It bears about 30 closely crowded and irregularly placed cirrus sockets which have very

prominent rims.
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The cirri are about XXX, 18 to 20, about 4 mm. long:. The second segment

is about as long as its median diameter; the third to fifth or si.xth are the longest, about

as long as the diameter of their expanded distal ends [presumably' about a third again

as long as their n)edian widths—A.M.C.] the following segments gradually decreasing in

length so that the outermost nine or ten are slightly broader than long. The longer ear-

lier segments are constricted centrallj', slightly carinate dorsally, with greatly expand-

ed and overlapping and very spinous distal ends, these features rapidly decreasing as

the segments become shorter. The short outer segments are subcarinate dorsally and

bear a slight dorsal spine.

The radials are concealed by tlie centrodorsal.

The IBri are extremely short, in close lateral apposition, ^vith the lateral edges

slightly everted. The IBr2 (axillaries) are nearly as broad as long, almost triangular,

the lateral edges just in apposition with the lateral angles of the adjacent a.xillarics, and

bearing a moderately developed rounded proximal process. There is a faint shallow

median groove on both ossicles and their edges are prominently everted and spinous.

The doi-sal surface of the lower brachials is more or less thickly covered with very

fine spines which form prominent frills at the distal edges.

The width of the first syzj-gy is 0.5 mm.
Pj is excessively delicate; the segments after the third are greatly elongated with

expanded and finely spinous distal ends.

Locality.-—-Siboga station 150; east of Halmahera (Gilolo), Molucca Islands (lat.

0°06' N., long. 129°07'12" E.); 1089 meters; yellow gray mud and sand; stones; evi-

dently very rough bottom; August 11, 1899 [A. H. Clark, 1912, 1918] (1, Amsterdam
Mus.).

Remarks.—In 1957 the type specimen was found to be in very poor condition, the

centrodorsal, cirri, pinnules and arms beyond the first few brachials having been lost.

TONHOMETRA MULTICIRRA A. H. Clark

Tonromelra mnllicirra .K. H. Clark, Journ. Linn. Soc. (Zool.), vol. .36, No. 249, 1929, p. 635 (listed),

p. 662 (south of Lorabok; 700 fms.; description; comparisons), pi. 42, fig. 8, pi. 44, fig. 16; Ann.

Mag. Nat. Hist., ser. 10, vol. 10, No. 58, 1932, p. 378 (listed), p. 383 (south of Lombok; 600

fms.; description); Proc. Biol. Soc. Washington, vol. 47, 1934, p. 10.

Diagnostic features.—Cirri XL-L, 25 to 33, the longest segments half again as long

as broad; P, with 13-16 segments, the joints markedly swollen and spiny.

Description.—The centrodorsal is rounded conical and is almost completely covered

with cirrus sockets which decrease markedly in size from the periphery to the apex.

The cirri are about XI.,, 25 to 28 and about 12 mm. long. The apical cirri are about

a fourth the length of the peripheral ones and with as few as 14 segments. In the long

peripheral cirri the second segment is half again as broad as long, the third is a third

again as long as broad and the fourth and fifth, which are the longest, are half again as

long as broad. The following segments decrease in length, becoming as long as broad

b}"- the ninth and very slightly broader than long in the outer third of the cirrus. The
second to fourth segments arc somewhat constricted centrally wnth flaring and slightly

overlapping ends. From about the eighth onwards, the segments have a rather broad

median carination in the middorsal line, the crest of which in profile is at firet evenly

convex, the ma.\-imum convexity being displaced toward the distal end on the outer

segments. The opposing spine is prominent, conical, arising from the entire dorsal sur-

face of tiie penultimate segment, with the apex median to subterminal. The terminal
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claw is rather stout, slii;htly longer than the penultimate seg^iuent, and strongly curved.

In the small apical cii'ri the longest earlier segments are about half again as long as broad

and the outer are about as long as broad.

The distal border of the radials is even with the rim of the centrodoreal. The
IBri are short with strongly converging lateral bordere and the distal border incised by
the posterior prolongation from the a.xillary. The latter is broadly pentagonal, about
as long as broad. The lateral edges arc about as long as those of the IBr,, with which
they make a broadly obtuse angle.

The 10 arms are about 45 nmi. long. From the proximal side of the IBrj to the

second syzygy (9+10) measures 6.5 mm. and the width at the first syzj-gy is 0.9 mm.
The first brachials are very short, wedge-shaped, interiorly united in the basal third.

Between the first two syzygies the brachials are slightly wedge-shaped and about t\vice

as broad as the median length. After the second syzygy the brachials become tri-

angular, slightly longer than broad and soon very obliquely wedge-shaped and longer

than broad, the elongation increasing distally. The distal ends of the brachials are

not produced or modified.

Sj^zygies are placed as usual between brachials .3+4, 9+ 10, and 14+ 15, and dis-

tally at intervals of two muscular articulations.

Pi is 4.5 mm. long, exceedingly slender, with 16 segments, of which the first is

much broader than long, the second is broader than long, the third is nearly as long

as broad, the fourth is longer than broad and those following are progressively more
elongated with expanded and finely spinous distal ends.

P2 resembles P,, but is slightly stouter basally and somewhat shorter, with 14

segments, of which the second is as long as broad and the third longer than broad.

P3 is markedly stouter than the first two pinnules and appears to be slight!}' shorter

than Pj. It is the first genital pinnule.

[Notes bt A.M.C] A second specimen in the British Museum from a neighboring

locality is slightly larger than the type. It has the arms broken at 50 mm. length from

the base; when complete they were probably about 60 mm. long. The length from

the proximal side of the IBr, to the second syzj'gy (brachials 9+ 10) is 8.0 mm. and the

width at the first syzygy is 1.4 mm.
The hemispherical centrodorsal is almost completely covered with the cirri which

number about L and of which all but the apical ones seem to be arranged in irregular

vertical columns. The longest cirri have up to 3.3 segments and measure 14 to 16 mm.
in length. Their longest segments are only a third again as long as their median widths,

otherwise they arc similar in shape to those of the type \vitli flared ends to the longer

segments and a convex profde to the dorsal side of the distal segments.

The brachials and division series all have a frill of spines along their distal edges

but are not notably flared or constricted in the middle.

P, has 13 segments and measures 5.0 mm. The fourth segment is as long as broad

and the relative length increases so that the seventh segment is twice as long as broad

and the tenth is four times as long as broad. Eacli segment has a small spiny frill at

the distal end. The next two pinnules are the same length as Pi and with the same

number of segments. The onlj' difference is that the spiny frills become better de-

veloped. P3 is the first genital pinnule, the last being in the vicinity of Pu, which has

15 segments all of which are expanded at both ends to a much greater extent than are

the segments of the oral pinnules; its length totals 7 mm.
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Localities.—South of Lombok, Lesser Sunda Islands (lat. 9°06'15" S., long. 116°

27'10" E.) ; 1280 meters; C.S. Cable [A. H. Clark, 1929, 1932] (1, B.M.). Type locality.

South of Lombok Oat. 8°59'54" S., long. 115°50'48" E.); 1097 meters; C.S. Cable

[A. H. Clark, 1932] (1, B.M.).

TONROMETRA SPINULIFERA (John)

Figure 40, a-d

FloTometra spinulifera John, Rep. B.A.N. Z. Antarctic Res. Exped. 1929-31, ser. B, vol. 4, pt. 6, 1939,

p. 191 (listed), pp. 199-201 (locality; description; comparison with F. mawsoni); fig. 2, p. 200.

Diagnostic Jeatnres.—The cirri have up to 37 segments in the unique holotype, the

longest segments being two and a half times as long as their median widths; the elongate

distal segments of the oral pinnules are not conspicuously expanded or spinous at their

distal ends.

Description.—The centrodorsal is rounded conical with a smooth dorsal pole. The

basal diameter is about 2 nmi. The cirrus sockets are arranged in 15 fairly distinct

vertical rows.

The cirri are about XL with 24 to 37 segments. Only a single peripheral one

remains intact. The cirri of the second row have about 32 segments, of which tlie third

is longer than broad and somewhat constricted in the middle, wider at the distal end

than the pro.ximal. The fourth and fifth segments are the longest, about two and a haK

times as long as their median width. The following segments decrease in length; the

tenth is less than twice as long as broad and the twentieth and those following are as

Figure 40.— Tonrometra spinulifera (John), holotype: a, Centrodorsal and division series; h, base of

peripheral cirrus; c, detached part of another; d, Pi, in two parts, lacking the tip. Florometra

mawsoni A. H. Clark, B.M., 1938.12.7.88, width of first syzygy 1.4 mm.: e, Pi for comparison.
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broiid as long. At about the fifteenth the segments change their shape. The pro.ximal

portion of the dorsal edge ceases to be parallel with the ventral edge; it diverges from it.

The distal swelling occupies a greater portion of the dorsal edge. On the most distal

segments it comes to have the shape of a rounded keellike dorsal spine, two-thirds the

length of the segments. The opposing spine is strong, the terminal claw sharply curved.

The first 7 to 10 segments of the cirri are a dull yellow, the rest are lighter colored (in

alcohol)

.

The 10 arms are all incomplete. The longest remaining one is nearly complete;

it consists of 70 brachials and is about 55 mm. long.

The radials are short in the midline. They are smooth, with concave distal edges.

The I Br, are not in apposition. Tliey are fairly deeply incised bj' the a.xillaries, and

are about four times as wide as the length in the midhne. The rhombic axillarj'- is as

\vide as long; the proximal edges are slightly, the distal strongly, concave; the proximal

angle is broadly rounded. The edges of both ossicles are roughened with fine spines.

Syzygies occur between brachials 3+4, 9+ 10, 14+ 15 and thereafter, with few

exceptions, at intervals of three muscular articulations. The width at the first syzygy

is 1.0 mm. and the length from the IBr, to the second syzygy is 8.5 mm.
The first brachial is short and incised by the second. The second is roughly tri-

angular, and about as long as broad. The brachials between the first and second

syzygial pairs are nearly rectangular, the more proximal wider than long, the distal

as long as broad. Immediately beyond the second syzygy the brachials are wedge-

shaped and longer than broad. Farther out on the arm they gradually become more
elongated ; the distal are rectangular and about as long as broad. A small triangular

area of the dorsal surface of the fifth to eighth brachials is raised into a spine-patch.

The distal edges of the brachials beyond the second syzygy are everted and produced

into a small number of low inconspicuous spines.

The oral pinnules are long and flagellate, the genital and distal pinnules shorter

and more rigid. No Pj is quite complete. One which appears to be nearly so is of 21

segments and 9 mm. long. The first three or four segments are somewhat compressed

from side to side, and more massive than the remainder. The rest of the pinnule

tapers evenly, and is very flexible. The first and second segments are broader than

long, the third about as long as broad, the remainder longer than broad. The fifth

is twice, the fifteenth three times, as long as broad; the most distal segments are five

times as long as broad. Beyond the first three or four, which are compressed, the

segments are regularly cylindrical; their dorsal surfaces are rounded, not raised and

spiny; their distal edges are only slightly swollen. Pi and the other oral pinnules

are abundantly supplied with sacculi.

Pj is of 21 segments and similar to Pi. P3 may be an oral pinnule, similar to Pi and
Pj, except that its proximal portion is somewhat hea^ner, or it may be the first genital

pinnule.

P4, a genital pinnule, is of 13 segments and 6 mm. long. The gonad lies along

the fifth to eighth segments. The first two segments are short, the others longer

than broad. The third and fourth segments are twice, the fifth two and a half times,

the sixth and seventh three times as long as broad. The part of the pinnule bej'ond

the gonad is delicate and tapering, of segments about four times as long as broad.

There is no ambulacral furrow. P5 is similar to Ft except that the gonad lies along

the fourth to eighth segments and that it may or may not have an ambulacral furrow.
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The genital pinnules extend to P9 or P,o, which have small gonads on the fourth

and fifth segments. Po is of 14 segments and 6 mm. long. The first two segments are

short; the remainder are regular, cylindrical and elongated; the third segment is more

than t^vice, the distal segments more than four times, as long as broad. The whole

pinnule tapers evenly to a fine point. Few distal pinnules remain. They are of

about 16 segments and 8 mm. in length, generally similar to P,.

Sacculi, somewhat irregularly arranged, arc abundant on the arms and pinnules,

including the oral pinnules.

Two pinnules were examined by Dr. John for the presence of an ambulacral

skeleton. Reduced side plates, one or two to a segment, are present along a part of

one pinnule, absent from the other. They are in the form of curved or straight rods,

with the distal end bifurcated. There are numerous spicules of diverse shapes and

sizes in the tentacles of both specimens.

Remarks [by A.M.C.].—I have removed this species from the genus Florometra as

the very elongated segments of the oral pinnules could not be reconciled wath the

diagnosis of the subfamily Heliometrinae. It might have been supposed that the

arrangement of the cu-rus sockets in vertical rows (even though these are not perfectly

regular) would indicate a position in the subfamil}' Zenometrinae, more particularly

perhaps near the southern genus Eumorphometra. However, no species of Eumorpho-

metra has oral pinnules with more than 13 segments and spinulifera has a much greater

resemblance to Tonrometra remota. Except for the slightly more numerous and rela-

tively longer cirrus segments in spinulifera, the differences between them are slight.

ZocaZity.—B.A.N.Z.A.R.E. station 29; off Princess Elizabeth Land (lat. 66°28'

S., long. 72°41' E.); 1266 meters; December 25, 1929 [John, 1939] (1, B.M.).

TONROMETRA REMOTA (P. H. Carpenter)

FiGUBE 41

Antedon remota P. 11. Carpenter, Quart. Journ. Micr. Sci., new ser., vol. 27, 1887, p. 386 (nomen

nuduvi; sacculi largelj' developed); Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 184

(description), pi. 29, figs. 5-9.

—

Bateson, Materials for the study of variation, 1894, p. 421

(specimen with only 2 radials on one ray).

—

Shipley, Antarctic manual, 1901, ch. 18, p. 269.

—

DoDERLEiN, Fauna Arctica, vol. 4, Lief. 2, 1905, p. 405 (antarctic representative of the Tenella

group).—A. II. Clark, Smithsonian Misc. Coll., vol. 50, pt. 3, 1907, p. 353 (listed).—Hamann,

Bronn's Klassen und Ordnungen des Tier-Reichs, vol. 2, Abt. 3, 1907, p. 1579 (listed).—A.

H. Clark, Crinoids of the Indian Ocean, 1912, p. 33 (of P. H. Carpenter, 18S8= Thaumalomelra

remota)

.

Thaumalomelra remota A. H. Clark, Proo. Biol. Soc. Washington, vol. 21, 1908, p. 128 (listed);

Crinoids of the Indian Ocean, 1912, p. 33 {,=Anledon remota P. H. Carpenter, 1888), p. 245

(synonymy; locality); Smithsonian Misc. Coll., vol. 61, No. 15, 1913, p. 66 (published references

to specimens in the B. M.; Challenger sta. 174).

—

Tortonese, Natura, Milano, vol. 24, 1933,

p. 164.

Trichometra remota A. IT. Clark, Notes Leyden Mus., vol. 34, 1912, p. 147 (compared with T. brevi-

pes); Journ. Washington Acad. Sci., vol. 5, 1915, No. 3, p. 81 (antarctic; range); Die Crinoiden

der Antarktis, 1915, p. 105 (collected by the Challenger; recorded as Antedon remota), p. 107

(in key to antarctic comatulids), p. 145 (synonymy; locality; comparison with T. brevipes), p. 170

(a deep water antarctic species; antarctic region south of the Indian Ocean), p. 171 (systematic

and geographical relationships).

Tonrometra remota A. H. Clark, Journ. Washington Acad. Sci., vol. 7, 1917, No. 5, p. 130 (listed);

Unstalked crinoids of the Siboga-E\ped., 1918, p. 258 (in key; range), p. 259 (references); Journ.

Linn. Soc. (Zool.), vol. 36, No. 249, 1929, p. 664 (compared with T. multicirra).—JoiiS, in Vaney

and John, Sci. Res. Voy. Scotia, 1902-04, Crinoidea, 1939, p. 670 (Scotia station; description),
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p. 671 (comparison with syntypes); text-fig. 3.

—

Tortonese, Bull. Inst. Oc6anogr. Monaco,
No. 956, 1949, p. 4 (depth range).

—

Gisl6n, Rep. Swedish Deep Sea Exped., vol. 2, Zool., No.
4, 1951, p. 56 (depth range).

Diagnostic features.—The cirri are XXX-XTj, 19 to 29, with tlie longer segments
about twice as long as their median widths; P, has about 20 segments, of which the

distal ones arc not expanded or spinous at the ends.

Description [modified by A.M.C.].—The centrodorsal is broadly rounded conical,

the blunted apex distinctlj- rugous; the well-defined cirrus sockets tend to form irregular

vertical columns. All the cirri are now lost but for one which is nearly apical on the

syntype with the arms broken off short. There are XXX-XL sockets. The single

cirrus has 20 segments, of which the more proxmial are strongly constricted centrally

with the distal ends flared. The longest segments are about twice as long as their

median widths or about a third again as long as their maximum widths. Beyond the

tenth the segments are as broad as long or broader and have a slight dorsal keel. The
peripheral cirri would have been longer with possibh' half again as manj^ segments.

The distal edges of the radials are just visible beyond the rim of the centrodorsal.

The IBr, are nearlj- oblong, three or four times as broad as long, rather strongly convex

dorsally and considerably incised by the broadly rounded proximal angle of the IBr2

(axillaries) . The latter are rhombic, broader than long, with a slightly prolonged

distal angle and strongly concave distal sides. The IBr2 and the first two brachials

have traces of spinous lateral processes, which in one syntype form a kind of frill.

The 10 arms were probably about 40 mm. long. The first syzygy is respectively

0.85 and 1.0 mm. wide in the two 3301types and in the larger the length from the proximal

edge of the IBri to the second sj^zygy at 9-flO is 7.0 mm. The second syzygj- may be

beyond brachials 9 and 10 and the third one is even more irregular. Distall3' the m-
terval is from three to five muscular articulations.

The first two pairs of pinnules are ver\' long, slender and delicate, and were probably

about equal in length. All are broken, but one P^ is almost complete; it has 20 seg-

ments, of which the outer ones are very attenuate, more than six times as long as broad.

The joints are only slightly expanded. The first two or three segments are compressed

lateralh' and enlarged dorsoventrally so that in side view the tapering is very noticeable.

The total length is about 7 mm. No Pi is complete beyond the tenth segment or P2

bej'ond the fifteenth but each probably had a total of at least 20 segments. P3 is the

first genital pinnule. All are broken. The outer segments of the following genital

pinnules are so attenuate as to be almost transparent.

N^otes.—Some additional specimens were taken by the Scotia off the South Orkney

Islands in the Weddell Sea. These were described and figiu-ed by Dr. DilwjTi John.

They are similar in size to the syntypes.

The centrodorsal is hemispherical, about twice as broad as high. Its ventral edge

is nearly straight. The cirrus sockets are arranged in alternate rows around the sides

leaving the dorsal pole smooth and rounded.

The cirri are about XL, 20-29, the peripheral considerablj' longer than the apical

ones. A peripheral cirrus has the first two segments short, the third longer than broad

and the fifth twice as long as the median diameter. Beyond the fifth the segments

decrease in length to become only a little longer than wide. The third to the nintli

segments are constricted in the middle and expanded at the distal ends, though not as

much as in the apical cirrus of the syntype, or indeed as in the apical cirri of the same
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Figure 41.— Tonrometra remota (P. H. Carpenter), syntypes: a, With spinous 'frill'

on proximal ossicles; b, with reduced ornamentation; c, apical cirrus of third row

from periphery; d, Pa, tip lost.

specimen. The peripheral cirri also have no distinct dorsal keel on the distal segments

unlike the apical cirri.

The radials are short in the midline, with the distal margins concave. The division

series are much as in the types. The syzygies are more regular than in the types, the

first three being as usual 3+ 4, 9+10, and 14+15.

The bracliials between the first and second syzygies are oblong and slightly broader

than long; the following ones become a little longer than broad and tend to be wedge-

shaped. The edges of all the brachials are everted and produced into small spines.

Pi is long and tapering, of 20 segments and 7 mm. long. The first four to six

segments are laterally compressed so that the dorsal edge is thin and crestlike. The

first segment is short, the second and third about as long as broad, the fourth longer

than broad. The following segments become progressively longer relative to their

width, the longest being about five times as long as broad. No Pj is complete. They

were probably similar to Pj. P3 is the first genital pinnule. It has no ambulacral

furrow. The most complete one remaining has 9 segments about 4 mm. long. The

first four segments are stout and somewhat compressed, the third and fourth are shghtly

longer than broad and the remaining segments are cylindrical and more elongated. The

gonad is fusiform and extends from the distal part of the fourth to the seventh segments.

The anal cone is high.

Localities.—Cliallenger station 147; between Marion Island and the Crozets, South-

ern Ocean (lat. 46°16' S., long. 48°27' E.); 2925 meters; temperature 1.22° C; diatom
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ooze; December 30, 1873 [P. 11. Carpeuter, 1887, 1888; A. H. Chirk, 1913; Vaney and
John, 1939] (2^, B.M.). Type locahty.

Scotia, March 18, 1903 ; SE. of the South Orkney Islands, Weddell Sea Gat- G2°10' S.

long. 41°20' W.); 3426 meters [Vaney and John, 1939] (2, Edinbm-gh M.).

Genus BATHYMETRA A. H. Clark

Antedon (part) P. H. Carpenter, Proc. Roy. Soc, vol. 28, 1879, p. 384, and following authors.

Bathymetra A. H. Clark, Proc. Biol. Soc. Washington, vol. 21, 1908, p. 132 (diagnosis; type species

Antedon abyssicola P. H Carpenter, 1888), p. 136 (referred to the Antedonidae) ; Amer. Nat.,

vol. 42, 1908, No. 500, p 542 (characteristic oceanic genus) ; No. 503, p. 718 (only comatulid beyond
2000 fms.), p. 725 (color) ; Geogr. Journ., vol. 32, No. 6, 1908, p. 603 (oceanic genus), p. 604 (found
beyond 2000 fms.); Proc. U.S. Nat. Mu.s., vol. 34, 1908, p. 211 (referred to the Antedonidae, re-

stricted) ; vol. 36, 1909, p. 366 (radials compared vinth those of Comalilia) ; Proc. Biol. Soc. Wash-
ington, vol. 22, 1909, p. 177 (referred to the Bathymetrinae) ; Proc. U.S. Nat. Mus., vol. 40, 1911,

p. 12 (occurs in deep water in the Atlantic, but never intrudes on the territory of the Polar-Pacific

species [reference is to Thaumatometra minuti3sima\); Crinoids of the Indian Ocean, 1912, p. 11

(occurs both east and west of Ceylon), p. 15 (characteristic of the oceanic fauna; absent from the

north .\tlantic), p. 26 (range; 1200-2900 fms.; also occurs off the Brazilian coast [Thiumalomelra
minutissima])

, pp. 01, 63 (in key), p. 244 (original reference; type) ; Internat. Rev. gesamt. Hydro-
biol. und Hydrogr., vol. 6, 1914, pp. 7 and following (occurs in both Atlantic [refers to Thaumato-
metra minutissima] and Indo-Pacific; range and its significance); Die Crinolden der Antarktis,

1915, p. 147 (synonymy; range; as here considered included abyssicola, brevicirra, carpenteri,

minutissima and a species mentioned by Hartlaub from Panama), p. 182 (both Atlantic [Thaumat-
ometra minutissima] and Indo-Pacific; range); Journ. Washington Acad. Sci., vol. 7, 1917, No. 5,

p. 128 (referred to the Bathymetrinae); No. 16, p. 512 (in key; range); Unstalked Crinoids of the

Siboga-Exped., 1918, p. 246 (in key; range), p. 253 (key to the included species).

—

Pblseneeb, Bull.

Soc. Zool. France, vol. 53, 1928, p. 172 (parasites).

—

Gisl^n, Rep. Swedish Deep Sea Exped.,

vol. 2, Zool., No. 4, 1951, pp. 55, 56.

Diagnosis.—A genus of the Bathjnnetrinae in which all the cirrus segments but

the first one are longer than broad; the cirri are only X-XV in number; the radials

are conspicuous, about twice as broad as long; there is no marsupium on the genital

pinnules.

Type species.—Antedon abyssicola P. H. Carpenter, 1888.

Geographical range.—Known from south of Australia and from north of Midway
Island, North Pacific.

Bathymetrical range.—From 4753 to 5301 meters.

Thermal range.—Yrom 1.05° C. to 1.83° C.

Remarks [by A.M.C.].—In his previous diagnoses of this genus Mr. Clark wTote

that all the cirrus segments are longer than broad. In fact Carpenter's artist omitted

the short basal segment from his figures.

KEY TO THE SPECIES OF BATHYMETR.\

a'. Centrodorsal with the cirrus sockets spaced out around its sides; radials nearly horizontal, making
a distinct angle with the base of the centrodorsal in side view (west of Tasmania; 4753 meters).

carpenter! (p. 692)

a'. Centrodorsal bearing cirri only around the dorsal pole, the basal halt being smooth and bare;

radials making a continuous curve or a wide angle with the base of the centrodorsal in side

view (east of Japan; 5300 meters) abyssicola (p. 692)

556-622—67 15
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bathymetra carpenteri a. h. curk

Figure 42

Antedon abyssicola (part) P. H. Carpenter, Challenger Reports, Zoology, vol. 26, pt. 60, 1888,''p.

191 (description, in part; Challenger sta. 160), pi. 33, fig. 2; similarly included under the same

name by subsequent authors.

Bathymelra carpenteri A. H. Clark, Proc. Biol. Soc. Washington, vol. 21, 1908, p. 132 (listed; nomen

nudum); Proc. U.S. Nat. Mus., vol. 34, 1908, p. 235 (Antedon abyssicola P. H. Cari>enter, 1888,

specimen from Challenger sta. 160, shown on pi. 33, fig. 2; characters); Mem. Australian Mus.,

vol. 4, 1911, p. 796 {Challenger, SW. of Melbourne, 2600 fms.) ; Crinoids of the Indian Ocean,

1912, p. 33 (= Antedon abyssicola P. II. Carpenter, 1888, in part), p. 245 (synonymy; west of

Tasmania, 2600 fms.) ; Smithsonian Misc. Coll., vol. 61, No. 15, 1913, p. 66 (published references

to the specimen in the B.M.; Challenger sta. 160); Journ. Washington Acad. Sci., vol. 5, 1915, No.

3, p. 81 (Antarctic; range); Die Crinolden der Antarktis, 1915, p. 106 (collected by the Challenger;

recorded a.s Antedon abyssicola), p. 107 (in key to Antarctic crinoids), p. 147 (synonymy; range),

p. 170 (a deep water Antarctic species), p. 171 (systematic and geographical relationships);

Unstalked crinoids of the Siboga-Exped., 1918, p. 254 (in key; range; references).

—

Gisl^n,

Ark. Zool., vol. 19, No. 32, 1928, p. 11 (note); Rep. Swedish Deep Sea Exped., vol. 2, Zool.,

No. 4, 1951, p. 56 (depth range).

Diagnostic features

.

—The centrodorsal has a flattened dorsal pole with the cirrus

sockets alternating irregularly around the sides, some close to the base; the radials

are aligned at a distinct angle with the base of the centrodorsal in side view; the brachial

articulations are hollowed out dorsally to an unusual extent; the cirri and pinnules

are unknown.
Description [by A.M.C.].—The holotype and only known specimen is small. The

arms are all broken but were probably less than 20 mm. in length. From the proximal

edge of the IBfi to the second syzygy measures 6.0 mm. and the width at the first

syzygy is 0.55 mm.
The centrodorsal is low hemispherical with the dorsal pole raised but truncated

into a broadly flattened apex. Tliere are 10 cirrus sockets arranged in a zigzag row

around the sides except for one which is placed almost directly above another. They

are spaced out from each other. Carpenter's figure in the Challenger Report (pi. 33,

fig. 2) is incorrect in the shape of the centrodorsal, which is shown as unnaturally flat-

tened. In fact it is almost two-thirds as high as wide at the base.

All the cirri are lost.

The radials appear to be short in side view, owing to foreshortening, as they pro-

ject from the base of the centrodorsal almost horizontally. They are rounded dorsally.

The IBr, are deeply incised by the apex of the arrowhead-shaped IBr2 (axillaries)

which are widest towards the distal end and have a broadly truncated distal angle with

the two distal sides deeply concave. They are shghtly longer than wide.

The articulations between the brachials are hollowed out on the dorsal side to

an unusual extent allowing particularly free dorsoventral movement.
All the pinnules are broken off at the base.

Locality.-—Challenger station 160; west of Tasmania (lat. 42°42' S., long. 134°10'

E.); 4753 meters; temperature 1.05° C; red clay; March 13, 1874 [P. H. Carpenter,

1888] (1,B.M.).

BATHYMETRA ABYSSICOLA (P. H. Carpenter)

Figure 43

Antedon abyssicola P. H. Carpenter, Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 191 (de-

scription, in part; Challenger sta. 244 [the specimen from sta. 160 = B. carpenteri]), pi. 33, fig. I
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Figure 42.—Bathymetra carpenteri A. H. Clark, holotype: a, Centro-

dorsal; b, calyx viewed from the other side.

[fig. 2 = B. carpenteri].—Bather, Quart. Journ. Geol. See, vol. 45, 1889, p. 154 (interradia

projection of radials homologous with petals, spearheads or spines in the Eugeniacrinidae; ex-

actly paralleled in many Larviforma).—P. H. Carpenter, Journ. Linn. Soc. (Zool.), vol. 24,

1891, p. 59 (considered an embryonic type).

—

Hartlaub, Nova Acta Acad. German., vol. 58,

1891, No. 1, p. 14.

—

Walther, Einleitung in die Geologie als historische Wiss., 1894, p. 298
(after Carpenter).

—

Thompson, Proc. Roy. Soc. Edmburgh, vol. 22, 1899, p. 321 (evidence in

support of the bipolar theory).—A. H. Clark, Smithsonian MLsc. Coll., vol. 50, pt. 3, 1907, p.

353 (listed).

—

Hamann, Bronn's Klassen und Ordnungen des Tier-Reichs, vol. 2, Abt. 3, 1907,

p. 1579 (listed).—A. H. Clark, Proc. U.S. Nat. Mus., vol. 34, 1908, p. 454 (determination of

the type locality); Crinoids of the Indian Ocean, 1912, p. 33 (of Carpenter, 1888 = B. abyssicola

+ B. carpenteri); Smithsonian Misc. Coll., vol. 61, No. 15, 1913, p. 79 (same).

—

Koehler, Les
echinodermes des mers d'Europe, vol. 1, 1924, p. 58 (depth).

Bathymetra abyssicola A. H. Clark, Proc. Biol. Soc. Washington, vol. 21, 1908, p. 132 (listed); Proc.
U.S. Nat. Mus., vol. 34, 1908, p. 235 (restricted by the description of one of the two specimens
as B. carpenteri); Crinoids of the Indian Ocean, 1912, p. 33 {=Antedon abyssicola P. H. Carpen-
ter, 1888, in part), p. 244 (synonymy; north Pacific, 2900 fnis.); Smithsonian Misc. Coll., vol.

61, No. 15, 1913, p. 66 (published references to the specimen in the B.M.; Challenger sta. 244);
Journ. Washington Acad. Sci., vol. 5, 1915, No. 6, p. 215 (Antarctic type; range and its signifi-

cance); Die Crinoiden der Antarkti.s, 1915, p. 148 (synonymy; range); Unstalked crinoids of the
Siboga-'Exped., 1918, p. 254 (in key; range; references).—Gisl^n, Ark. Zool., vol. 19, No. 32,

1928, p. 11 (note).

—

Tortonese, Natura, Milano, vol. 24, 1933, p. 164.—Gisl£n, Rep. Swedish
Deep Sea Exped., vol. 2, Zool., No. 4, 1951, p. 56 (depth).

Diagnostic features.—The ccntrodorsal has no cirri around the base but around
the dorsal pole there are 10 to 15 which are directed vertically in the two known spec-

imens; the radials form a continuous curve with the base of the ccntrodorsal and are

not very foreshortened in side view; the articulations of the brachials are not unusually

free dorsally; the pinnules are unknown.

Description [by A.M.C.].—The centrodorsal is probably low hemispherical, but
the shape is concealed by the bixses of the cirri which are concentrated aroimd the
dorsal pole leaving bare the peripheral half.

The X-XV cirri are now all broken by the sLxth segment and no detached distal

parts remain. Carpenter gave the number of segments as 8 to 10. According to his



694 BULLETIN 82, UNITED STATES NATIONAL MUSEUM

figure, the second segment is already mucli longer than broad. In fact it is not more

than half again as long as broad on any of the remaining cirrus bases. The third seg-

ment, however, is markedly longer than the preceding one, about four times as long

as its median width and the fourth and fifth segments are up to six times as long as

their median widths. Carpenter described the following segments as slowly decreasing

in length, the penultimate being scarcely longer than wide and bearing a small opposing

spine. Probably his figure is reasonably correct except that a basal segment has been

omitted from each cirrus (pi. 33, fig. 1).

The radials arc not overlaid by the ccntrodorsal with which they form a continuous

curve or wide angle since they are aligned at no more than 45° to the dorsoventral a.xis

and so are not so much foreshortened in side \dew as are the radials of Bathymetra

carpenteri. They are about twice as broad as long in the median line with the distal

border strongly concave and the interradial angles produced so as entirely to separate

the bases of the IBri. These are about the same size as the radials and are deeply in-

cised by the IBrj. The latter are arrowhead-shaped with the apex directed proximally,

the proximal sides are slightly convex and the shorter distal sides very concave. The

distal angle is truncated. In the larger of the two specimens the axillary is as broad

as long, in the smaller one it is relatively longer.

The arms of the larger specimen were probably about 25 mm. long. From the

proximal edge of the IBri to the second syzygy is 7.5 mm. and in the smaller specimen

6.5 mm.; the widths at the first syzygy are respectively 0.8 and 0.6 mm.

Figure 43.

—

Bathymetra abyssicola

(P. H. Carpenter), a, larger and

h, smaller syntypes.
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Syzygies occur between brachials 3+4, 9+10, and 14+ 15 or 15+ 16, and distally

at intervals of from 3 to 5, usually 4, muscular articulations.

Carpenter says that in the tj'pes the pinnules are much broken, but the proximal

ones seem to have been slender and dehcate.

Locality.—Challenger station 244; northeast of Midway Island (lat. 35°22' N.,

long. 169° 53' E.); 5301 meters; temperature 1.83° C; red clay; June 28, 1875 [P. H.

Carpenter, 1888] (2, B.M.).

Remarks.—The specific name ahyssicola used by Carpenter for the two specimens

from C/uillenger station 244 and also the one from Challenger station 160 was restricted

iu 1908 so as to cover only the former.

Station 244 was chosen as the type locality for the reason that in the place where

the characters of ahyssicola were first mentioned (in the key to the species of the" Tenella

group") the only feature given was the number of cirrus segments, and the single speci-

men from station 160 had no cirri

Genus RETIOMETRA A. H. Clark

Retiomelra A. H. Clark, Proc. U.S. Nat. Mus., vol. 83, 1936, p. 248 (diagnosis; type species R. alas-

cana sp. nov.).

—

Gisl^n, Rep. Swedish Deep Sea Exped., vol. 2, Zool., No. 4, 1951, p. 55.

Diagnosis.—A genus of the Bathymetrinae, in which the centrodorsal is low

hemispherical ; the numerous cirri are short with up to 20 segments, of which the longest

are about three times as long as broad and the distal are a little longer than broad;

the brachials have slightly produced and spinous distal ends; Pj is much elongated,

considerably longer than the genital Pj, and is composed of 20 to 30 segments; there is

no marsupiuni on the genital pinnules.

Type species.-—Eetiometra alascana A. H. Clark, 1936.

Geographical range.-—Southeastern part of the Bering Sea and the Gulf of Alaska.

Bathymetrical range.-—-From 291 to 1270 meters.

Remarks [by A.M.C.].-—A comparison of the type specimens of R. ala.'icana and

Antedon exigua P. H. Carpenter has convinced me that the two are not congeneric.

The centrodorsal is much higher in exigua with only a small roughened area free of

sockets, rather than a large smootli dorsal pole; the cirri, though superficially alike in

number of segments and their proportions, differ in their distinct distal enlargement in

exigua; the axillaries and second brachials have very shght proximal angles in alascana

but prominent ones in exigua, and the oral pinnules, though similarly elongate, have

much more flared segments in exigua. I am transferring Carpenter's species to the

genus Phrixometra although in the absence of female specimens the presence of brood

pouches on the genital pinnules, characteristic of that genus, cannot be ascertained.

The three known species of Phrixometra are also from the Southern Ocean (or South

Atlantic). A. exigua agrees with them in the form of the cirri, though the segments are

relatively longer, in tlie shapes of the division series and in the flared pinnule segments.

RETIOMETRA ALASCANA A. H. Clark

Figure 44

Redometra alascana A. H. Cl.\rk, Proc. U.S. Nat. Mus., vol. S3, 1936, p. 248 (description; Albatross

sta. 33.30; southeastern Bering Sea and Gulf of Alaska; 291 [?197] —1270 meters).—Baramova,
Invest. Far-East Seas U.S.S.R., No. 4, 1957, p. 152 (occurrence in Bering Sea; distribution),

p. 248.
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Description.—Tha centrodorsal is flattened hemispherical with a broad bare dorsal

pole equal in width to about one third of the total diameter. The 45 to 60 cirrus sockets

are closely crowded around the sides. The peripheral ones are distinctly larger than

the apical.

The cirri are XLV-LX; a complete middle one has 12 segments and is 8 mm.
long (fig. 44c). The first segment is from half again to twice as broad as long; the

second is nearly twice as long as broad; the third and fourth are nearly three times as

long as the median width, slightly constricted centrally; and those following slowly

decrease in length so that the antepenultimate is not quite twice as long as broad,

at the same time losing the median constriction so that they appear slightly broader

in lateral view. The penultimate segment is half again as long as broad. The opposing

spine is small, terminal, and directed obliquely forward; its dorsal profile makes prac-

tically a straight line with that of the penultimate segment. The terminal claw is

about as long as the penultimate segment, rather stout at the base, evenly tapering,

and evenly and strongly curved. Judging from the stouter basal segments, the periph-

eral cirri were somewhat larger.

The distal edges of the radials are even with the rim of the centrodorsal. The

IBr, arc extremely short, about six times as broad as long in the median line, just in

contact basally, with the lateral edges very strongly convergent. The IBr2 (a.xillaries)

are triangular, broader than long, the anterior angle, which is not produced, appro.xi-

mately a right angle, the anterior sides only slightly concave, the lateral angles ex-

tending far beyond the anterolateral angles of the IBr,, yet widely separated from those

of the adjacent axillaries, and with a slight well-rounded process in the median

portion of the proximal border.

The 10 arms are from 55 to 75 mm. in length. The first brachials are very short,

twice as long exteriorly as interiorly, with the proximal half of the inner edges of those

of each arm pair in contact and the distal halves diverging at first in a straight line

which later turns abruptly upward in a slightly rounded right angle. Thej^second

Figure 44.

—

Retiometra alascana A. H. Clark, holotype: a, Laterodorsal view of calyx; b, base

of peripheral cirrus; c, detached, probably middle, cirrus; d, Pj (incomplete); e, Pz.
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brachials are much larger and arc irregularly quadrate. The first syzygial pair (com-

posed of brachials 3+4) is slightly longer interiorly than exteriorly, and about as broad

as the median length. The next five brachials are almost oblong, and about half

again as broad as long. The following brachials become almost or quite triangular,

about as long as broad, and gradually wedge-shaped and elongate distally. The
distal edges of the brachials are slightly produced and finely spinous, giving the profile

of the arm a regularly serrate appearance.

Syzygies occur between brachials 3+4, 9+ 10, and 14+ 15, and distally at intervals

of 2 (rarely 3) muscular articulations. The \vidth at the first syzygy is 1.0 mm. and
the length from the IBrj to the second syzygy 7.0 mm.

In the type specimen Pi is 10 mm. long with 20+ segments, slender but not at-

tenuated; the first segment is short, the second is about as long as broad, the fourth

and fifth are twice as long as broad, and the distal are about four times as long as broad.

The elongated segments have slightly produced and overlapping distal ends which

are armed with very fine spines. P2 is 8 mm. in length, with 13 segments, of which the

first is broader than long, the second is about as long as broad, the third is twice as

long as broad, and the remainder are much elongated with produced and finely spinous

ends. It bears a gonad. P3 and the following pinnules are similar to P2. After P5

the gonads gradually become smaller, disappearing after Pio.

In another specimen from Albatross station 2853, Pi is 14 mm. long with 30 seg-

ments; P2 is 8 mm. long with 15 segments; P3 is 7 mm. long with 13 segments; P, is

7 mm. long wath 12 segments and the distal pinnules are 9 mm. long with 21 segments.

Reinarlcs.—In all but two cases this species has been dredged together with large

numbers of Florometra asperrima, the young of which it much resembles superficially.

The very long P, composed of more elongated segments and the distal intersyzygial

interval of only 2 muscular articulations serve at once to distinguish it.

From Fariometra parvula, which occurs similarly associated with Florometra

asperrima off the coast of southern California and southward, it is readily told by the

low hemispherical instead of conical centrodorsal and the much shorter P2, which is of

the same length as P3 and bears a gonad.

Localities.—Albatross station 3330; north of Unalaska (lat. 54°00'45" N., long.

166° 53'50" W.); 642 meters; temperature 3.22° C; black sand and mud; August 21,

1890 [A. H. Clark, 1936] (1, U.S.N.M., E. 1141). Type locahty.

Albatross station 3331; north of Unalaska (lat. 54°01'40" N., long. 166°48'50"

W.); 640 meters; mud; August 21, 1890 (1, U.S.N.M., E. 1142).

^4/6a<ross station 3338; between Unalaska and Kadiak (lat. 54°19'00" N., long.

159°40'00" W.) ; 1142 meters; temperature 2.95° C; green mud and sand; August 28,

1890 (7,U.S.N.M., E. 1138).

Albatross station 3340; east of the Shumagin Islands (lat. 55°26'00" N., long.

155°26'00" W.) ; 1270 meters ; temperature 2.67° C. ; mud ; August 29, 1890 (1, U.S.N.M.,

E. 1140).

Albatross station 2853; south of the Trinity Islands, Alaska (lat. 56°00'00" N.,

long. 154°20'00" W.) ; 291 meters; temperature 5.00° C; gray sand; August 9, 1888

(2, U.S.N.M., E. 1143).

Albatross station 2858; southwest of the Kenai peninsula, Alaska (lat. 58°17'00"

N., long. 148° 36'00" W.) ; 420 meters; temperature 4.33° C; blue mud and gravel;

August 24, 1888 (1, U.S.N.M., E. 1139).
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Albatross station 4230; in the vicinity of Naha Bay, Behm Canal, southeastern

Alaska; Indian Point bearing N. 70° E., 5 miles distant; 197-438 meters; temperature

5.78° C; rocky bottom; July 7, 1903 (1, U.S.N.M., 35823).

Oeographical range.—Southeastern Bering Sea and the Gulf of Alaska.

Bathymetrical range.—From 291 (?197) to 1270 meters; the average of 7 records is

630 meters.

Thermal range.—From 2.67° C. to 5.78° C; the average of 6 records is 2.99° C.

Remarks.—An examination in detail of the numerous lots of Florometra asperrima

in the collection of the National Museum revealed a number of small specimens which

previously had been overlooked as the young of that species, but which possessed fully

developed gonads. These were segregated and laid aside for future study. In 1936

they were described under the specific name alascana, which was made the type species

of the new genus Retiometra.

Genus HATHROMETRA A. H. Qark

Asterias (part) Retzius, Kongl. Svenska Vet.-Akad. Handl., vol. 4, 1783, p. 241.

Comatula (part) Lamarck, Histoire natureUe des animaux sans vertfebres, vol. 2, 1816, p. 530, and

foUomng authors.

Alectro Sat, Journ. Acad. Nat. Sci. Philadelphia, vol. 5, 1825, pt. 1, p. 153 (editorial error).

Alecio (part) DiIben and Kore.n, Kongl. Svenska Vet.-Akad. Handl. for 1844, 1840, p. 231,

and following authors.

Comatula (Alecto) (part) J. MtJLLER, Abh. Preuss. Akad. Wiss. for 1847, 1849, p. 254.

Anledon (part) Nokman, Ann. Mag. Nat. Hist., ser. 3, vol. 15, 1805, p. 103, and following authors.

Comatulus Linville and Kelly, A te.xt book in general zoology, 1906, p. 247 (editorial error).

Hathrometra A. H. Clark, Proc. Biol. Soc. Washington, vol. 21, 1908, p. 130 (tj-pe species Ateclro

dentala Say, 1825), p. 136 (referred to the Antedonidae) ; Proc. U.S. Nat. Mus., vol. 34, 1908, p.

211 (referred to the Antedonidae, restricted); Amer. Nat., vol. 42, No. 500, 1908, p. 542 (belongs

to the Polar-Pacific fauna; confined to north); No. 503, p. 724 (color); Geogr. Journ., vol. 32,

1908, No. 6, p. 603 (occurs in Arctic section of the Polar-Pacific region) ; Proc. Biol. Soc. Washing-

ton, vol. 22, 1909, p. 84 (centrodorsal compared with that of Eumetra indica)
, p. 176 (referred to

Heliomctrinac) ; Proc. U.S. Nat. Mus., vol. 36, 1909, pp. 362, 366 (cirri resemble those of Coma-

tilia iridomelriformis); vol. 40, 1911, p. 652 (no infrabasals in young); Mem. Australian Mus., vol.

4, 1911, p. 727 (route by which this genus reached the Arctic and north Atlantic from the Bay of

Bengal ; directly descended from Trichomelra) ; Proc. U.S. Nat. Mus., vol. 43, 1912, p. 406 (general

discussion) ; Crinoids of the Indian Ocean, 1912, p. 6 (origin), p. 26 (closely allied to Trichomelra);

Fisheries, Ireland, Sci. Invest., 1913, pt. 4, p. 3 (relation to rricAoJue/ra; discussion) ; Internal.

Rev. gesamt. Hydrobiol. und Hydrogr., vol. 6, 1914, p. 6 (range; discussion); Die Crinniden der

Antarktis, 1915, p. 143 (synonymy; diagnosis; range), p. 168 (range), p. 182 (range; represented

in Indo-Pacific by Trichomelra, in part) ; Smithsonian Misc. Coll., vol. 65, No. 10, 1915, p. 23 (stem

of young compared with that of Apiocrinidae) ; Journ. Washington Acad. Sci., vol. 5, 1915, No.

3, p. 77 (common to Atlantic and Arctic, and Atlantic and Antarctic); vol. 7, 1917, No. 5, p. 128

(referred to Bathymetrinae) ; No. 16, p. 511 (in key; range).—F. W. Clarke and Wheeler, U.S.

Geol. Surv. Prof. Paper No. 102, 1917, p. 23 (percentage of magnesium carbonate); No. 124,

1922, p. 20 (same).—A. H. Clark, Unstalked crinoids of the Sibo^a-Exped., 1918, p. 245 (in key;

range), p. 246 (included species); Smithsonian Misc. Coll., vol. 72, 1921, No. 7, p. 28 (color); The

Danish Ingolf-'Exped., vol. 4, No. 5, Crinoidca, 1923, pp. 8, 42 (range), p. 53 (in key), p. 56 (key

to species).

—

Gisl6n, Ark. Zool., vol. 15, No. 23, 1923, pp. 8, 9, 14, 15 (comparison with Polio-

melra), p. 16 (in key), pp. 23-30 (detailed discussion); Zool. Bidrag Uppsala, vol. 9, 1924, p.

275 (ambulacral ciliary currents).

—

Mortensen, Danmarks Fauna, No. 27, 1924, p. 21 (in key;

diagnosis); Handbook of the echinoderms of the British Isles, 1927, p. 27 (in key), pp. 38, 39

(diagnosis).

—

Koehler, Les ^chinodermes des mers d'Europe, vol. 2, 1927, p. 116 (in key), p.

126 (diagnosis; key to species).

—

Gisl£n, Vid. Medd. Nat. Forcn. K0benhavn, vol. 83, 1927, p.

6.

—

Ekua.n, Tiergeographie des Meeres, 1935, p. 378.

—

Elias da Costa, Chaves dicot6micas
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para a classificagao dos equinodermes Portugueses, No. 4, Crin6ides, Porto, 1940, p. 9 (in key),

p. 13.—GisLfi.v, Rep. Swedish Deep Sea Expcd., vol. 2, Zool., No. 4, 1951, p. 55.

Halhromrlrea Mortensb.v and Lieberkind, Die Tierwelt der Nord- und Ostsee, vol. 12, 1928, p.

viii. 125.

Harthromeira Dj.^konov, Les dchinodermes des mers arctiques (in Russian), Leningrad, 1933, p. 22

(in key).

Hatrometra Nobre, Ekihlnodermes de Portugal, ed. 2, 1938, p. 189.

Diagnosis.—A genus of Bathymctrinae in which Pj is much elongated, between

two and three times as long as P2, composed of 30 to 40 segments, of which a few of

the basal are short and the remainder slender and greatly elongated; the proximal

brachials do not have strongly produced and prominently spinous distal ends; the

centrodorsal is conical with convex sides; and the proximal cirrus segments are much
elongated, over three times as long as the median diameter, the distal being almost or

quite as broad as long with overlapping dorsal borders and dorsal spines.

Type species.—Aledro dentata Say, 1825, a synonym of Asterias tenella Retzius

1783.

Geographical range.—From Chesapeake Bay northward to southwestern Greenland

(lat 65° 14' N.), thence eastward to Iceland, Ireland, Scotland, and the Scandinavian

coast from western Sweden to East Finmark (0xfjord).

Batkymetrical range.—From 28 to 1783 meters.

Thermal range.—From 2.00° C. to 13.89° C.

Remarks [by A.M.C.].—Since Mr. Clark wrote this part of the typescript, most

authors, including Gislen, Mortensen, and Koehler, have considered tenella and sarsi

to be no more than subspecifically distinct. However, since Mr. Clark himself must

have studied more material of these two forms than any European worker, I have made

no alteration to the text. No records of tenella seem to have been published in the last

30 years.
KEY TO THE SPECIES OF H.\THROMETRA

a'. Cirri with 24-33 (usually 27-30) segments; arms 76-110 (usually 85-100) mm. long (Chesapeake

Bay to Newfoundland; 46-891 meters) tenella (p. 699)

a". Cirri with 14-24 (usually about 20) segments; arms rarely over 85 mm. long (from off New York,

in deep water, to Greenland, thence eastward to Iceland, Ireland, Scotland, and the Scandi-

navian coast; 28-1783 meters) sarsi (p. 711)

HATHROMETRA TENELLA (Retzlas)

(Sec vol. 1, pt. 1, figs. 290 (p. 262), 401 (p. 309), 509 (p. 373); pt. 2, figs. 102-105 (p. 67), 2S9 (p. 221),

749 (p. 349)]

Asterias tenella Retzius, Kongl. Svenska Vet.-Akad. Handl., vol. 4, 1783, p. 241 (description; St.

Croix).—Gmelin, Systema Naturae, ed. 13, pt. 6, 1788, p. 3166, No. 32 (Santa Cruz) —Gebatter,

Systematisches Verzeichniss der Seesterne, Seeigel, 1802, p. iv.—Bosc, Histoire naturelle des

vers, vol. 2, 1802, p. 114 (diagnosis; habitat).

—

Retzius, Dissertatio sistens species cognitas

asteriarum, Lundae, 1805, p. 33 (diagnosis; oceano Americano).

Aledro dentata Sat, Journ. Acad. Nat. Sci. Philadelphia, vol. 5, 1825, p. 153 (description; Great Egg

Harbor, New Jersey).—Pourtal{:s, RuU. Mus. Comp. Zool., vol. 1, No. 11, 1869, p. 355 (after

Say).

Alecto eschrichtii (not of J. MuUer, 1841) Stimpson, Synopsis of the marine invertebrate fauna of

Grand Manan, 1853, p. 12 (near Duck Id., 25 fms.; size and color).

—

LCtken, Oversigt over

Gr0nlands Echinodermata, 1857, p. 84 (Grand Manan).—M. Sars, Oversigt af Norges Echino-

dermer, 1861, p. 2.—E. C. and .\. Agassiz, Seaside studies in natural history, Boston, 1865

[and 1871], p. 121 (Eastport, Maine; young).

—

Verrill, Amer. Journ. Sci., ser. 3, vol. 23, 1882,

p. 248 [the 2 inverted] (after Stimpson).

—

Ganonq, Bull. Nat. Hist. Soc. New Brunswick, No. 7,

1888, p. 18 (history).

BB8-622—67 46
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Antcdon {Alecto) dentala Vebrill, Proc. Boston Soc. Nat. Hist., 1866, p. 339 (possibly identical with

meridionalis)

.

Anledon eschrichtii Verrill, Proc. Boston Soc. Nat. Hist., vol. 10, 1866, p. 343 (after Stimpson).—

Packard, Zoology, 1879, p. 107 (after Stimpson).

—

Ganong, Bull. Nat. Hist. Soc. New Bruns-

wick, No. 7, 1888, p. 29 (after Stimpson).

Antedon denlalus Verrill, Proc. Boston Soc. Nat. Hist., vol. 10, 1866, p. 339 (possible dentity with

[Comaclinia] meridionalis); Report of the Commissioner, U.S. Comm. Fish and Fisheries for

1871-72, 1873, pt. 1, p. 722 (possibly occurs on the southern coast of New England).

—

Coe, Bull.

State Geol. and Nat. Hist. Surv., Connecticut, No. 19, Echinoderms of Connecticut, 1912, p. 13

(absent in Long Island Sound)

Antedon sarsii (not of Dtiben and Koren, 1846) Verrill, Amer. Journ. Sci., vol. 7, 1874, pp. 410,

413, 504 (localities); Amer. Journ. Sci., vol. 16, 1878, p. 214 (associated with Aalerias stellionura

[Uraslerias litickii]).—Packard, Zoology, 1879, p. 107 (New England).

—

Verrill, Preliminary

check -list of the marine invertebrates of the Atlantic coast, from Cape Cod to the Gulf of St.

Lawrence, 1879, p. 15 (listed); Amer. Journ. Sci., vol. 20, 1880, p. 401 (stations); Proc. U.S.

Nat. Mus., vol. 3, 1880, p. 359, footnote (one of most abundant echinoderms from off southern

New England).— P. H. Carpenter, Bull. Mus. Comp. Zool., vol. 9, No. 4, 1881, p. 155 [p. 5 of

separate] (Blake station; confirmation of Agassiz' determination; characters of the species;

discussion), p. 156 (no basal star), p. 164 (comparison of pentacrinoids with those of [Co7nactinia]

meridionalis).—[VERRiLii], Report of the Commissioner, U.S. Comm. Fish and Fisheries for

1879, 1882, p. 817 (44°30' N., 57°08' W.; 200 fms.); Verrill, Amer. Journ. Sci., ser. 3, vol. 23,

1882, p. 135 (over 10,000 specimens at sta. 1038), p. 248 (review of Duncan and Sladen).—A.

AoASSiz, Bull. Mus. Coinp. Zool., vol. 15 (reprinted as "Three Cruises of the Blake"), pt. 2, p. 118.

ComcUula sarsti A. Agassiz, Bull. Mus. Comp. Zool., vol. 6, Nos. 8-9, September 1880, p. 150 (oflf

Georges Bank, beyond 1000-fm. line).

Anledon denlalum Verrill, Amer. Journ. Sci., ser. 3, vol. 23, 1882, pp. 219, 222 (numerous localities

given; synonymy; history; abundant off New Jersey at moderate depths; Cashe's Ledge; fishing

grounds off Nova Scotia).

—

[Verrill], Report of the Commi.ssioner, U.S. Comm. Fish and

Fisheries for 1886, 1889, p. 860 (Nantucket; off Martha's Vineyard).—W.N. L., Amer. Nat.,

vol. 24, No. 278, February 1890, p. 185 (review of Verrill).

—

Walther, Einleitung in die Geologic

als historische Wiss., 1894, p. 298 (after Verrill).

—

Bather, in Lankester, A treatise on zoology,

pt. 3, Echinodcrma, 1900, p. 132, fig. xHx, No. 8 (stem).

Anledon dentala P. H. Carpenter, Proc. Zool. Soc. London, for 1882, 1883, p. 746 (listed); Proc. Roy.

Soc. Edinburgh, vol. 12, 1884, pp. 362, 373 (New England records).

—

Verrill, Report of the

Commissioner, U.S. Comm. Fish and Fisheries for 1882, 1884, pp. 657, 661 (numerous localities;

notes); for 1883, 1885, p. 521 (very common; collected by the Albatross, 1883), pi. 21, fig. 58

(pentacrinoid).—P. H. Carpenter, Bijdr. Dierkunde, vol. 13, 1886, p. 9 (New England

records).

—

Bather, Proc. London Amateur Sci. Soc, vol. 1, Nos. 1 and 2, July 1890, p. 33

(abundance on the American coast).—P. H. Carpenter, Journ. Linn. Soc. (Zool.), vol. 24, 1891,

p. 54 (identical with lenella and sarsii).—Howe, Bull. U.S. Fish Comm., vol. 19, for 1899, 1901,

p. 239 (new localities).—A. H. Clark, Smithsonian Misc. Coll., vol. 50, pt. 3, 1907, p. 353

(listed).

Anledon lenella P. H. Carpenter, Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 169 (Nova

Scotia to New Jersey), pi. 31, figs. 2, 4; Journ. Linn. Soc. (Zool.), vol. 24, 1891, p. 53 (detailed

discussion and comparison with prolixa), p. 68, footnote (occurs on both sides of the Atlantic),

pi. 2, figs. 6, 7.—D'Arcy Thompson, Proc. Roy. Soc. Edinburgh, vol. 22, 1899, p. 322 (wide

distribution).

—

Springer, Mem. Mus. Comp. Zool., vol. 25, No. 1, 1901, p. 88 (occurs on both

sides of the Atlantic).

—

Whiteaves, Catalogue of the marine invertebrates of eastern Canada,

Canadian Geol. Survey, 1901, p. 43 (various locaUties off Nova Scotia, on the fishing grounds).

—

Grieg, Bergens Mus. Aarb. for 1903, No. 5, 1904, p. 7 (abundance on the New England coast),

p. 21 (size), p. 25 (number of cirrus segments), p. 36 (distribution).

—

Doderlein, Fauna Arctica,

vol. 4, Lief. 2, 1905, pp. 400, 403 (synonymy; summary of records; ranges; relation to antarctic

forms).—A. H. Clark, Smithsonian Misc. Coll., vol. 50, pt. 3, 1907, p. 353 (listed).

—

Hamann,
Bronn's Klassen und Ordnungen des Tier-Reichs, vol. 2, Abt. 3, 1907, p. 1579 (listed).

—

Hartlaur, Mem. Mus. Comp. Zool., vol. 27, No. 4, 1912, p. 280 (listed), pp. 405-406 (synonymy;

localities; discussion).
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Comatula rosacea (not of Fleming, 1828) W. Marshall, Die Tiefsee unci ihr Leben, 1888, p. 241 (New
England coast).

Halhrometra tenetla A. H. Clark, Proc. Biol. Soc. Washington, vol. 21, 1908, p. 130 (listed); Amer.
Nat., vol. 42, No. 503, 1908, p. 719; Proc. U.S. Nat. Mus., vol. 43, 1912, p. 407 (confined to the

west Atlantic, never intruding on the territory occupied by [Poliometra] prolixa) ; Bull. Inst.

Ocfenogr. Monaco, No. 285, 1914, p. 20 (occurrence in water of less than 25 fms. in the Gulf of

Maine) ; Die Crinoiden der Antarktis, 1915, p. 203 (occurs in the Gulf of Maine; significance) ; The
Danish Ingolf-Exped., vol. 4, No. 5, Crinoidea, 1923, p. 43 (range), p. 56 (in key).

—

Mortensen,
Danmarks Fauna, No. 27, 1924, p. 23 (range; comparison with H. sarsi); Handbook of the echino-

derms of the British Isles, 1927, p. 41 (range; comparison with H. sarsi).—Hyman, The inverte-

brates, vol. 4, Echinodermata, New York, 1955, p. 114 (occurs in dense aggregations).

Halhrometra denlata A. H. Clark, Proc. Biol. Soc. Washington, vol. 21, 1908, p. 130; Proc. U.S. Nat.

Mus., vol. 43, 1912, p. 408 (oast of New York); Smithsonian Misc. Coll., vol. 61, No. 15, 1913,

p. 63 (published references to specimens in the B.M.; localities).—F. W. Clarke and Wheeler,
U.S. Geol. Surv. Prof. Paper 90-D, 1914, p. 34 (inorganic constitutents of the skeleton); No. 102,

1917, p. 20 (same); No. 124, 1922, p. 17 (same).

—

Vinogradov, Mem. Sears Found. Mar. Res.,

vol. 2, 1953, p. 256 (skeletal composition).

Halhrometra tenella var. lenella Gisl^n, Ark. Zool., vol. 15, No. 23, 1923, pp. 12-14, p. 16 (in key),

pp. 17, 18, pp. 23-25 (synonymy; records; distribution); figs. 28-30, p. 10; Zool. Bidrag Uppsala,

vol. 9, 1924, p. 195; Vid. Medd. Nat. Foren. K0benhavn, vol. 83, 1927, p. 5 (abundance off

Massachusetts).

Halhrometra tenella var. typica Koehler, Les ^chinodermes des mers d'Europe, vol. 2, 1927, p. 129.

Diagnostic Jeatures.—See the key on p. 699.

Description.—The centrodorsal is conical, the sides in profile slightly to markedly

convex, usually about as high as broad at the base or somewhat lower, more rarely

higher. The surface is entirely covered with very numerous closely crowded cirrus

sockets showing no regular arrangement which decrease in size, more evidently in the

apical half, to the dorsal pole. [Note by A.M.C. The side view figures of the centro-

dorsals of two specimens given on p. 67 of part 2 of this work show the cirrus sockets

in regular vertical columns. As the same is true of the other species illustrated on that

page, none of which belongs to the Zcnometrinae, it is probable that the artist falsely

regularized the positions of the sockets throughout.] There are usually five or six

peripheral sockets corresponding to each radial. The edges of the sockets and the

raised rims about the central canals arc rather prominent.

The cirri are very numerous, L-LXXX, 24-33 (commonly 27-30), from 25 to

35 mm. (usually 28 to 30 mm.) in length, deUcate, slender and very brittle. The
apical cirri are 9 to 10 mm. long, with 18 to 20 segments. The peripheral cirri have

the first segment more than twice as broad as long, the second almost or quite as long

as broad, the third from half again to twice as long as its median diameter, the fourth

from two and a half to three times as long as wide, and the fifth, which is the longest,

four to five times as long as the median diameter; the sixth, or sixth and seventh are

of the same proportions as the fifth. The following segments gradually decrease in

length so that the last three to five are only slightly, and on the shorter cirri not at all,

longer than broad. The eloTigate earlier segments are constricted centrally with prom-

inent ends and similarly and evenly concave dorsal and ventral profiles; thougli very

evident, this constriction is not particularly strong.

As the segments shorten distally, the expansion of the proximal ends gradually

disappears so that the short outer segments increase gradually in lateral diameter from

the anterior to the posterior ends, the dorsal profile being nearlj' straight and the ventral

slightly convex with the height of the convexity toward the distal end. The distal
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borders of the shorter outer segments usually project ventrally, considerably beyond

the bases of the succeeding segments, and may bo armed with a minute but sharp

forward projecting spine. The smaller cirri nearer the dorsal pole resemble the longer

peripheral cirri, but the decrease in the length of the segments distally is much more

rapid so that there are more of the short outer segments, and these are also shorter.

The opposing spine is terminal, usually rising from the whole dorsal surface of the

penultimate segment, its distal edge continuing in the same line as the distal border

of that segment than which its height is slightly to considerably less. The terminal

claw is longer than the penultimate segment, slender, evenly tapering, and evenly

curved.

The distal edge of the radials is even with the pro.ximal border of the centrodorsal,

or appears just beyond it. The IBr, arc very short, about four times as broad as their

sHghtly convergent lateral borders which are not quite or only just in contact basaUy

and diverge at an angle of 00° or even more, and very deeply incised in the median

line by a posterior projection from the IBrj (axillaries) which are rhombic, usually

about as long as broad, with all the sides concave, and rise to a slight rounded tubercle

on the articulation with the IBr,.

The 10 slender arms are from 75 to 110 mm. (most commonly between 85 and 100

mm.) in length. The first brachials are very short, just meeting basally over the

anterior angle of the IBr2, longer outwardly than inwardly, very deeply incised in the

median line by a posterior projection from the second brachial, which last is rather

large and irregularly cjuadrate. The third and fourth brachials together form a syzygial

pair which is slightly longer interiorly than exteriorly, as broad as its interior length.

The following four brachials are wedge-shaped, about twice as broad as their median

lengths, ^^^th the anterior and posterior borders very concave. The second syzygial

pair, formed of the ninth and tcTith brachials, is similar, but slightly longer. The

following bracliials are very obliquely wedge-shaped, almost triangular, about as

long as broad, distally gradually becoming more elongate, and terminally long with

swollen articulations.

Syzygies occur between bracliials 3-f4, 9+10, 14+ 15, and distally at intervals

of 3 muscular articulations, with rare exceptions.

In a specimen with arms about 80 mm. long, P, is 15.5+ mm. long, ^vith 28+
(probably 30), segments, excessively slender and threadlike, though stifT; the first

three segments are broader than long, the fourth is slightly longer than broad, and

the following rapidly become exceedingly long and slender with everted and spinous

ends. P2 is 6 nmi. long, with 12 segments, stouter basally than Pj, and tapering

evenly to the extremely delicate tip; the first segment is short, the next two are about

as long as broad, and the following rapidly become elongated. P3 is 6.5 mm. long

with 14 segments, resembhng P2. P4 is 7 mm. long with 14 segments, tapering more

slowly than P3 and with a more or less developed genital gland. The distal pinnules

are 12 mm. long with 20 segments, very slender; the first segment is trapezoidal,

broader than long, the second is trapezoidal with the base against the base of the preced-

ing, tapering distally, about as long as broad basally, and the following segments are

greatly elongated with rather abruptlj- everted and finely spinous distal ends.

In a specimen from o(T Martha's Vineyard, Gisl6n found Pa to be 15 mm. long with

26 segments, and P^ to be 4 mm. long with 10 segments.
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Differential characterfi.—So far as I am able to see the only reliable character sep-

arating this form from //. sarsi is the difference is the cirri.

P. H. Carpenter noted that in (enella the distal ends of the segments in the elon-

gated oral pinnules are fringed witii strong spines so that they appear to overlap the

bases of their successors, this feature being much less developed in European specimens

of sarsi, while on the other hand the delicate calcareous rods at the sides of the ambu-
lacra which Sars described in the larva are larger in specimens from Norway than in

examples from deep water, and are sometimes entirely absent in tenella.

According to Carpenter, tenella- is also remarkable for the want of constancy in

the proportions of the second pair of pinnules. In some examples he found that these

have only a dozen segments and are not more than 5 mm. long, or only a third the length

of the first pair; but in others they reach 7 or 8 mm. and have as many as 20 segments,

a condition he did not notice in any specimens of sarsi from the eastern Atlantic.

Localities.—Albatross station 2264; between Cape Hatteras and Nantucket ^at.

37°07'50" N., long. 74°34'20" W.); 305 meters; temperature 8.22° C; gray sand;

October 18, 1884 (3, U.S.N.M., 8350, 8537).

Fish Hawk station 898; off Chesapeake Bay (lat. 37°24'00" N., long. 74°17'00"

W.); 549 meters; temperature 6.67° C; mud; November 16, 1880 (2, U.S.N.Nf., 9644).

Fish Hawk station 897; off Chesapeake Bay (lat. 37°25'00" N., long. 74°18'00"

W.); 288 meters; temperature 8.89° C; sand and mud; November 16, 1880 [Verrill,

1882, 1884] (32. U.S.N.M., 9643, 35868).

Albatross station 2022; off Cape May (lat. 37°32'00" N., long. 74°13'20" W.);

891 meters; temperature 4.44° C; blue mud; May 21, 1883 (8, U.S.N.M., 6387).

Fish Hawk station 1048; off Delaware Bay (lat. 38°29' N., long. 73°21' W.); 796

meters; temperature 4.44° C; mud; October 10, 1881 fV^errill, 1884] (1, U.S.N.M.,

35861).

Fish Hawk station 1047; off Delaware Bay Gat. 38°31' N., long. 73°21' W.); 285

meters; temperature 9.44° C; sand; October 10, 1881 [Verrill, 1882, 1884] (65,U.S.N.M.,

4123, 24091, 35858).

Albatross station 2232; off Cape Hatteras (lat. 38°37'30" N., long. 73°11'00"

W.); 444 meters; temperature 6.00° C; green mud; September 12, 1884 (1, and 1 pentac-

rinoid, U.S.N.M., 24104, 24108).

Fish Hawk station 1043; off the Capes of Delaware (lat. 38°39' N., long. 73°11'

W.); 238 meters; temperature 9.44° C; soft mud; October 10, 1881 [Verrill, 1882, 1884]

(1,U.S.N.M., 35822).

Albatross station 2590; between Cape May and Cape Sable (lat. 38°53'30" N.,

long. 72°52'00" W.); 348 meters; temperature 8.67° C; green mud and sand; Septem-

ber 21, 1885 (1, U.S.N.M., 12310).

Albatross station 2589; off Cape May, New Jersey (lat. 38°55'00" N., long.

78°50'30" W.); 422 metei-s; temperature 6.78° C; green mud and sand; September 21,

1885 (1, U.S.N.M., 12291).

Off New Jersey [Verrill, 1882; P. H. Carpenter, 1884].

Great Egg Harbor, New Jersey [Say, 1825; Verrill, 1866].

Albatross station 2175; between Cape Hatteras and Nantucket (lat. 39°33'00"

N., long. 72°18'30" W.); 827 meters; temperature 4.72° C; green mud; July 22, 1884

(5, U.S.N.M., 35875).
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Fish Hawk station 1139; off Martha's Vineyard (lat. 39°37' N., long. 71°55' W.)

532 meters; temperature 6.67° C; mud; September 8, 1882 [Verrill, 1884] (25, U.S.N.M.

9662).

Fish Hawk station 1138; off Martha's Vineyard (lat. 39°39' N., long. 71°o4' W.)

307 meters; temperature 7.78° C; fine sand and pebbles; September 8, 1882 [Verrill

1884] (49, U.S.N.M., 9661).

Fish Hawk station 1137; off Martha's Vineyard (lat. 39°40' N., long. 71°52' W.)

316 meters; temperature 7.78° C; fine sand and pebbles; September 8, 1882 [Verrill

1884] (38, U.S.N.M., 9660).

Fish Hawk station 880; off Martha's Vineyard (lat. 39°48'30" N., long. 70°54'00'

W.); 461 meters; temperature 6.11° C; mud; September 13, 1880 [Verrill, 1880, 1882

1884].

Fish Hawk station 1025; off Martha's Vineyard (lat. 39°49' N., long. 71°25' W.)

395 meters; temperature 7.22° C; green mud; September 8, 1881 [Verrill, 1882, 1884]

(3, U.S.N.M., 9652, 24090).

Fish Hawk station 879; off Martha's Vineyard (lat. 39°49'30" N., long. 70°54'00'

W.); 411 meters; temperature 5.56° C; sand and blue mud; September 13, 1880 [Verrill

1880, 1882, 1884] (2, U.S.N.M., 24093, 24097).

Albatross station 2582; south of Cape Sable (lat. 39°50'00" N., long. 71°43'00'

W.); 250 meters; temperature 8.44° C; green mud; September 18, 1885 (117, U.S.N.M.

12282, 35878 [part], 36140 [part]).

Albatross station 2583; south of Cape Sable (lat. 39°50'45" N., long. 71°43'00'

W.); 240 meters; green mud and sand; September 18, 1885 (12+ , U.S.N.M., 12303

35878 [part], 36140 [part]).

Fish Hawk station 1026; off Martha's Vineyard (lat. 39°50'30" N., long. 71°23'00'

W.); 333 meters; temperatiu-e 8.61° C; green mud and sand; September 8, 1881 [Verrill

1882, 1884; Gislen, 1923] (42, U.S.N.M., 9653, 35856; M.C.Z., 255).

Fish Hawk station 1098; off Martha's Vineyard (lat. 39°53' N., long. 69°43' W.)

285 meters; temperature 6.39° C; fine sand; August 11, 1882 [Verrill, 1884] (1

U.S.N.M., 24103).

Fish Hawk station 1096; off Martha's Vineyard (lat. 39°53' N., long. 69°47' W.)

580 meters; temperature 4.44° C; soft green mud; August 11, 1882 [Verrill, 1884]

(fragments, U.S.N.M., 35879).

Fish Hawk station 939; off Martha's Vineyard (lat. 39°53'00" N., long. 69°50'30'

W.); 483 meters; temperatiu-e 8.33° C; green mud and sand; August 4, 1881 [Verrill

1882, 1884] (179+ , U.S.N.M., 9646, 9657).

Fish Hawk station 940; off Martha's Vineyard (lat. 39°54'00" N., long. 69°51'30'

W.); 245 meters; temperature 11.11° C; hard sand and sponges; August 4, 1881 [\^errill

1882, 1884] (5, U.S.N.M., 9647).

U.S. Fish Commission; off Martha's Vineyard, 334-472 meters [Gislen, 1923].

Albatross station 2547; between Cape May and Cape Sable Qat. 39°54'30" N.,

long. 70°20'00" W.); 713 meters; temperature 4.22° C; green mud; August 8, 1885

(fragments, U.S.N.M., 25024).

Albatross station 2262; off Nantucket (lat. 39°54'45" N., long. 69°29'45" W.); 457

meters; temperature 5.33° C; green mud and sand; September 28, 1884 (2, U.S.N.M.,

8266).
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Fish Hawk station 925; off Martha's Vineyard Qat. 39°55'00" N., long. 70°47'00"

W.); 421 meters; temperature 5.56° C; sand and mud; July 16, 1881 [Verrill, 1882,

1884] (1,U.S.N.M., 9645).

Fish Hawk station 878; off Martha's Vineyard (lat. 39°5o'00" N., long. 70°54'15"

W.); 260 meters; temperature 11.11° C; mud; September 13, 1880 [Verrill, 1880,

1882, 1884].

Fish Hawk station 1095; off Martha's Vineyard Gat. 39°55'00" N., long. 70°54'15"

W.); 261 meters; temperature 11.11° C; soft green mud; September 13, 1880 [Verrill,

1884] (7, U.S.N.M., 24095, 35867).

Fish Hawk station 946; off Martha's Vineyard (lat. 39°55'30" N., long. 71°14'00"

W.); 451 meters; temperature 8.33° C; green mud and sand; August 9, 1881 [Verrill,

1882, 1884] (6, U.S.N.M., 9651).

Fish Hawk station 1112; off Martha's Vineyard Qat. 39°56' N., long. 70°35' W.);

448 meters; temperature 6.11° C; green mud and sand; August 22, 1882 f\'errill, 1884].

Fish Hawk station 1032; off Martha's Vineyard Oat. 39°56' N., long. 69°22' W.);

380 meters; temperature 7.78° C; yellow mud; September 14, 1881 [Verrill, 1882,

1884] (16, U.S.N.M., 9654).

Fish Hawk station 1033; off Martha's Vineyard Gat. 39°56' X., long. 69°24' W.);

335 meters; sand and gravel; September 14, 1881 [Verrill, 1882, 1884] (695, U.S.N.M.,

4137, 9655, 31001, 35859).

Fish Hawk station 877; off Martha's Vineyard Gat. 39°56'00" N., long. 70°54'18"

W.); 230 meters; temperature 13.89° C; soft sticky mud; September 13, 1880 (1,

U.S.N.M., 13367).

Albatross station 2536; south of Martha's Vineyard Gat. 39°56'15" N., long.

70°47'30" W.); 287 meters; green mud and fine sand; August 7, 1885 (62, U.S.N.M.,

11540, 11543).

Fish Hawk station 895; off Martha's Vineyard Gat. 39°56'30" N., long. 70°59'45"

W.); 435 meters; temperature 5.56° C; soft mud; October 2, 1880 [Verrill, 1882,

1884] (1,U.S.N.M., 24092).

Albatross station 2537; between Cape May and Cape Sable Gat. 39°56'45" N.,

long. 70°50'30" W.); 285 meters; temperature 7.89° C; green mud and fine sand;

August 7, 1885 (5, U.S.N.M., 35874).

Albatross station 2246; south of Nantucket Gat. 39°56'45" N., long. 70°20'30" W.);

223 meters; temperature 9.33° C; green mud; September 26, 1884 (7, U.S.N.M.,

8265, 35877).

Fish Hawk station 1035; off Martha's Vineyard Gat. 39°57' N., long. 69°28' W.);

220 meters; temperature 8.33° C; sand; September 14, 1881 [^'errill, 1882, 1884]

(1, U.S.N.M., 9250).

Albatross station 2199; off Nantucket Gat. 39°57'30" N., long. 69°41'10" W.);

143 meters; gray sand; August 6, 1884 (fragments, U.S.N.M., 7705).

Fish Haxvk station 875; off Martha's Vineyard (lat. 39°57'00" N., long. 70°57'30"

W.); 230 meters; temperature 11.67° C; soft sticky mud; September 13, 1880 [Verrill,

1880, 1882, 1884].

Fish Hawk station 876; off Martha's Vineyard Gat. 39°57'00" N., long. 70°56'00"

W.); 220 meters; temperature 11.67° C; soft sticky mud; September 13, 1880 [Verrill,

1S80, 1882, 1884] (fragments, U.S.N.M., 35896).
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Albatross station 2541; oflF Martha's Vineyard Qat. 39°57'45" N., long. 70°o0'30"

W.)- 245 meters; temperature 8.72° C; green sand and broken shells ; August 7, 1885

(1,U.S.N.M., 11545).

Albatross station 2183; between Cape Hatteras and Nantucket (lat. 39°57'45" N.,

long. 70°56'30" W.); 357 meters; temperature 6.95° C; green mud and sand; August

2, 1884 (3, U.S.N.M., 7703).

Fish Hawk station 945; off Martha's Vineyard Gat. 39°58'00" N., long. 71°13'00"

W.): 379 meters; temperature 6.67° C; green mud and sand; August 9, 1881 [Verrill,

1882, 1884] (11, U.S.N.M., 9650, 24088).

Fish Hawk station 1150; off Martha's Vineyard (lat. 39°58' N., long. 70°37' W.);

256 meters; temperature 8.33° C; sand; October 4, 1882 [VerriU, 1884] (11, U.S.N.M.,

5545).

Fish Hawk station 1152; off Martha's Vineyard (lat. 39°58' N., long. 70°35' W.);

210 meters; temperature 8.89° C; sand; October 4, 1882 [Verrill, 1884] (6, U.S.N.M.,

9664, 24107).

Fish Hawk station 1038; off Martha's Vineyard (lat. 39°58' N., long. 70°06' W.);

267 metei-s; temperature 8.33° C; sand and shells; September 21, 1881 [Verrill, 1882,

1884] (80, U.S.N.M., 9656, 21650).

Fi^h Hawk station 1092; off Martha's Vineyard Oat. 39°58' N., long. 69°42' W.);

369 meters; temperature 5.00° C; gray sand; August 11, 1882 [Verrill, 1884] (I,

U.S.N.M., 35857).

Fish Hawk station 1151; off Martha's Vineyard Gat. 39°58'30" N., long. 70°37'00"

W.); 229 meters; temperature 8.89° C; sand; October 4, 1882 [\''errill, 1884] (4+,

U.S.N.M., 5544, 9663).

Albatross station 2089; south of Cape Sable (lat. 39°58'50" N., long. 70°39'40"

W.); 307 meters; temperature 7.22° C; gray sand; September 20, 1883 (29, U.S.N.M.,

6190, 35873).

Fish Hawk station 1116; off Martha's Vineyard Gat. 39°59' N., long. 70°44' W.);

264 meters; temperature 7.78° C; green mud and sand; August 22, 1882 [V^errill, 1884]

(5, U.S.N.M., 24086).

Albatross station 2088; south of Cape Sable Gat. 39°59'15" N., long. 70°36'30"

W.);262 meters; temperature 8.89° C; yellow sand; September 20, 1883 (63, U.S.N.M.,

6188, 6191).

Blake station 311 Ag.; south of Martha's Vineyard (lat. 39°59'20" N., long.

70°11'30" W.); 262 meters; temperature 7.50° C; green sand with black specks; July

1, 1880 [A. Agassiz, 1880, 1888; P. H. Carpenter, 1881 ; Hartlaub, 1912 "West Atlantic"]

(67, M.C.Z., 49, 257).

Albatross station 2212; between Cape Hatteras and Nantucket Gat. 39°59'30" N.,

long. 70°30'45" W.); 783 meters; temperature 4.44° C; green mud; August 22, 1884

(1 pentacrinoid, U.S.N.M., 36081).

Albatross station 2090; south of Cape Sable Gat. 39°59'40" N., long. 70°41'10"

W.); 256 meters; temperature 9.17° C; gray sand and broken shells; September 20, 1883

(10, U.S.N.M., 6189, 6193).

Off Martha's Vineyard, 80-88 miles (nautical) south of Gay Head (lat. 39°58'30"

to 40°04'00" N., long. 70°16' to 70°21' W.); 174-362 meters; temperature 9.22°-11.33°

C; September 1, 1899 [Howe, 1901].
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Fish Hawk station 1027; off Martha's Vineyard (lat. 40°00' X., long. 69°19' W.);

170 meters; temperature 9.17° C; fme sand; September 14, 1881 [Verrill, 1882, 1884]

(1,U.S.N.M., 35870).

Fish Hawk station 943; off Martha's Vineyard (lat. 40°00'00" N., long. 7I°14'30"

W.); 287 meters; temperature 9.44° C; mud, sand and shells; August 9, 1881 [Verrill,

18S2, 1884] (10, U.S.N.M., 9648).

Fish Hawk station 874; off Martha's Vineyard (lat. 40°00'00" N., long. 70°57'00"

W.); 155 meters; temperature 10.56° C; soft sticky mud; September 13, 1880 [Verrill,

1880, 1882, 1884].

Albatross si&iwn 2542; between Cape May and Cape Sable (lat. 40°00'15" X.,

long. 70°42'20" W.); 236 meters; temperature 8.44° C; sand and broken shells (1,

U.S.X.M., 35984).

Albatross station 2185; between Cape Hatteras and Xantucket (lat. 40°00'45" K.,

long. 70°54'15" W.); 236 meters; temperature 10.56° C; green mud and sand; August

2, 1884 (4, U.S.X.M., 7704).

Fish Hawk station 944; off Martha's Vineyard (lat. 40°0r00" X''., long. 71°14'30"

W.); 234 meters; temperature 10.56° C; mud, sand and shells; August 9, 1881 [Verrill,

1882, 1884] (8, U.S.X.M., 9649).

Albatross station 2245; south of Xantucket (lat. 40°01'15" X^, long. 70°22'00" W.)

;

179 meters; temperature 10.50° C; green mud and black specks; September 26, 1884

(6, U.S.X.M., 9148).

Fish Hawk station 1111; off Martha's Vineyard (lat.40°01'33" N., long. 70°35'00"

W.); 227 meters; temperature 8.33° C; fine sand; August 22, 1882 [Verrill, 1884] (1,

U.S.X.M. 24102).

Fish Hawk station 868; off Martha's Vineyard Gat. 40°01'42" X., long. 70°22'30"

W.); 296 meters; temperature 8.33° C; fine sand and black specks; September 4,

1880 [Verrill, 1884].

^/6a<ross station 2091; off Xantucket (lat. 40°0r50" X., long. 70°59'00" W.);

214 meters; temperature 9.44° C; green mud; September 21, 1883 (2, U.S.X.M., 6196).

Albatross station 2025; off Capo May, X^'ew Jersey (lat. 40°02'00" X'., long.

70°27'00" W.); 437 meters; temperature 4.72° C; green mud and fine sand; May 25,

1883 (11, U.S.X.M., 24109, 6325, 6750).

Fish Hawk station 873; off Martha's Vineyard (lat. 40°02'X''., long. 70°57' W.);

183 meters; temperature 10.56° C; soft sticky mud; September 13, 1880 [Verrill,

1880, 1882, 1884] (0, U.S.X.M., 35S66).

Fish Hawk station 869; off Martha's vine3'ard (lat. 40°02'18" X.,long. 70°23'06"

W.); 350 meters; temperature 10.00° C; fine sand; September 4, 1880 [Verrill, 1882,

1884] (5, U.S.X.M., 35864).

Fish Hawk stations 869-870; off Martha's Vineyard (lat. 40°02'1S" X., long.

70°23'06" W., and lat. 40°02'36" X., long. 70°22'58" W.); 283-350 meters; tempera-

ture 10.00° C; mud and fine sand; September 4, 1880 (1, U.S.X.M., 24096).

Fish Hawk station 870; off Martha's Vineyard (lat. 40°02'36" X., long. 70°22'58"

W.); 283 meters; mud and fine sand; September 4, 1880 [Verrill, 1880, 1882, 1884]

(61, U.S.X.M., 24098, 35869).

Fish Hawk station 871 ; off Martha's Vineyard (lat. 40°02'54" X., long. 70°23'40"

W.); 210 meters; temperature 9.44° C; mud and fine sand; September 4, 1880 [Verrill,

1880, 1882, 1884] (43, U.S.X.M., 24087, 24099, 24101, 35865).
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Josie Reeves station 1146; off Martha's Vineyard (lat. 40°02' N., long. 70°4r W.);

293 meters; soft mud; September 21, 1882 [Verrill, 1884] (1 U.S.N.M., 35863 [part]).

Fish Hawk station 949; off Martha's Vineyard (lat. 40°03'00" N., long. 70°31'00"

W.); 183 meters; temperature 11.11° C; yellow mud; August 23, 1881 [Verrill, 1882,

1884].

Josie Reeves station 1145; off Martha's Vineyard (lat. 40°03' N., long. 70°28' W.);

247 meters; soft mud; September 21, 1882 [VerrUl, 1884] (1, U.S.N.M., 35863 [part]).

Fish Hawk station 1121; off Martha's Vineyard (lat. 40°04' N., long. 68°49' W.);

428 meters; temperature 5.28° C; fine sand and stones; August 26, 1882 [Verrill, 1884]

(1, U.S.N.M., 35860).

Fish Hawk; off Martha's Vineyard (27, U.S.N.M., 9659, 35871).

Albatross station 2086; off Nantucket (lat. 40°05'05" N., long. 70°35'00" W.);

126 meters; temperature 11.39° C; blue mud and gray sand; September 20, 1883

(fragments, U.S.N.M., 6195).

Albatross; east of New York (5, Berl. M., 3244).

Albatross station 2068; off Nantucket (lat. 42°03'00" N., long. 65°48'40" W.);

240 meters; temperature 5.56° C; sand, fine gravel and clay; September 1, 1883 (2,

U.S.N.M. 6985, 9225).

Albatross station 2062; off Nantucket (lat. 42°17'00" N., long. 66°37'15" W.);

274 meters; temperature 5.56° C; sand and gravel; August 31, 1883 (2, U.S.N.M.,

16788).

Albatross, 1883 [Verrill, 1885].

Off Martha's Vineyard [VerriU, 1889; A.H. Clark, 1913] (4, B.M.). Same, 335-

472 meters [A.H. Clark, 1913] (3, B.M.).

Off Nantucket [Verrill, 1889].

Albatross station 2520; off Nova Scotia (lat. 42°41'00" N., long. 64°55'30" W.);

113 meters; temperature 4.78° C; rocky; July 12, 1885 (1, U.S.N.M., 11631).

Bache station 21B; Gulf of Maine, 6 to 15 miles south of Cashe's Ledge (lat.

42°49' N., long. 68°50' W.); 95-165 meters; temperature 6.11° C; rocky; September

16, 1873 [VerriU, 1874, 1882] (1, U.S.N.M., 23568).

Bache station 6B; 15 miles southeast of Monhegan Island, Maine (lat. 43°38' N.,

long. 69°01' W.); 150 meters; brown mud; September 3, 1873 [VerriU, 1874] (1, and

part of another, U.S.N.M., 4961, 4962).

Speedwell station 38; Gulf of Mame (lat. 42°42' N., long. 66°58' W.); 205 meters;

gravelly; August 20, 1877 (1, U.S.N.M., 23565).

Albatross, 1885; off St. Johns, Newfoundland (1, U.S.N.M., 35893).

Albatross station 2429; off Newfoundland (lat. 42°55'30" N., long. 50°51'00" W.);

861 meters; temperature 3.72° C; gray mud; June 23, 1885 (8, U.S.N.M., 4723, 24084).

New England coast [P. H. Carpenter, 1884, 1886; W. MarshaU, 1888; Grieg, 1904].

Near Duck Island, Grand Manan; 46 meters; shelly ground [Stimpson, 1853'

Lutken, 1857; M. Sars, 1861; E. C. and A. Agassiz, 1865, 1871, "Eastport, Maine"

Verrill, 1866, 1882; Packard, 1879; Ganong, 1888; A. H. Clark, 1914, 1915].

St. CroLx(?Dochet or Neutral Island) [Retzius, 1783; GmeUn, 1788, "Santa Cruz"].

Type locality.

No data; Gloucester donation (1, U.S.N.M., 5910).

Banquereau; schr. Marion; September 1878; Gloucester donation 237 (frag

ments, U.S.N.M., 35895).
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Banquereau; 366-549 meters; Gloucester donation 129 (fragments, U.S.X.M.,
35898).

Fishing Banks (lat. 44°30' N., long. 57" 08' W.); 366 meters; schr. Polar Wave;
Gloucester donation 364 [Verrill, 1882] (1, U.S.N.M., 35983).

Off Nova Scotia, on the fishing grounds [Verrill, 1882; Whiteaves, 1901].

Off Nova Scotia (lat. 44°32' N., long. 57°10' W.); 366 meters (19, U.S.N.M.,
35872).

Nova Scotia to New Jersey [P. H. Carpenter, 1888].

Oeographical range.—Coast of eastern North America from Chesapeake Bay (lat.

37°07' N.) northward to the Banks of Newfoundland, where it probably passes over
into the following form {sarsi).

Bathymetrical range.—From 46 to 891 meters; the average of ninety-seven records

is 347 meters.

Thermal range.—From 3.72° C. to 13.89° C; the average of eighty-one records is

7.82° C.

Occurrence.—This is one of the most abundant echinoderms off southern New
England (Verrill, 1880), and over ten thousand have been brought up in a single haul

of the dredge (Verrill, 1882).

It was found to be abundant at U.S. Fish Commission stations 897, 939, 1033,

1092, 1138, and 11.50, and very abundant at station 1038, which was the station at

which more than ten thousand were secured (Verrill, 1882, 1884).

AH of these stations but one (897, off Chesapeake Bay) are off Martha's Vineyard,

Massachusetts; all are in depths between 256 and 483 meters, with temperatures

ranging from 7.78° C, to 8.89° C, three of them having the temperature 8.33° C. The
temperature given for station 1092 (5.00° C.) is probably erroneous.

In this same region Howe (1901) in 1899 found it by hundreds in from 174 to 362
meters, in temperatures between 9.22° and 11.33° C.

While very common and widely distributed between Chesapeake Baj' and Cape
Cod it appears to be much less frequent in the more northern portions of its range,

from which there are relatively few records, each based upon a small number of

individuals.

Tlie bottom frequented by this animal is mostly soft, mud, or mud and sand. Of
the 90 records 30 are for mud only, 24 are for mud and sand, and 17 are for sand. Of
the remaining 19, 2 are for rocky bottom, 1 is for shelly bottom, and 1 for gravel;

the others are for mLxed bottoms, with mud or sand as one of the ingredients.

Occurrence of the pentacrinoids.—The pentacrinoids of this species have been twice

found, at Albatross station 2212, between Cape Hatteras and Nantucket, in 783 meters,

and at Albatross station 2232, off Cape Hatteras, in 444 meters. These were described

in part 2, p. 563.

History.—This species was first described by Retzius in 1783, the origin of his

specimen being given as St. CroLx. In 1788 Gmelin cited the locaHty as "Santa Cruz,"

while Retzius in his later work (1805) gave merely "American Ocean."

P. H. Carpenter examined the type specimen at Lund, and there is no doubt what-
ever about its identity; but he was unable to say just where St. Croix is. He found it

difficult to believe that it is the St. Croix or Santa Cruz in the Virgin Islands, since he

was unable to identify the type with any of the West Indian species in the extensive

Blake collection, but he had no other suggestion to offer.
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In "Les Voj'tiges du Sicur de Cbamphiin" (Paris, 1613) Champlain specifically

mentions the occurrence of sea urchins in 1604 on the island of St. Croix. This St.

Croix is the island now known as Dochet or Neutral Island off the coast of New Bruns-

wick. It is not unlikely that, as this species occurs in this region in shallow water (as

is shown by Stiinpson's record from Grand Manan nearby), Champlain liimself may
have found a specimen on the shore (as Mr. Peale did many years later on the New
Jersey coast), or on the anchor rope, or have secured one there in some other way

which he took back with him to Paris. Ketzius, although he did not travel himself

was very widely known and had many friends in foreign lands. If Champlain actually

brought back a specimen with him to Paris it would have been quite hkely to have

found its way into the possession of Retzius.

We have no direct evidence that this actually happened, but it is not unlikely that

something of the sort did occur, and at any rate Dochet or Neutral Island was

probably the place of origin of the type specimen, being the only St. Croi.v past or

present, e.xcept for the St. Croix river in the same region, within the range of the

species, or at least within the district where the species occurs in shallow water.

The second specimen was found by Mr. Titian Peale on the beach at Great Egg

Harbor, New Jersey, and was described by Mr. Thomas Say in 1825 under the name

of Alectro dentata. The description was short and unsatisfactory, and in 1866 Prof.

Addison E. Verrill suggested that possibly it might prove to be identical with the

Comatula meridionalis wliich had been described by E. C. and A. Agassiz in the pre-

ceding year from the coast of South Carohna.

The third specimen was dredged in 1852 in 46 meters near Duck Island, Grand

Manan, by Mr. WilUam Stimpson who recorded it in 1853 under the name of Aledo

eschrichtii, of which he considered it a young example. The size ("nearly four inches

in diameter") and the color as given by him are sufBcient to identify it with the tenella

of Retzius and the dentata of Say.

In 1873 Prof. Verrill ventured the statement that Say's dentata possibly occiu-s

on the southern coast of New England, a statement which was soon confirmed in a

most remarkable manner.

In 1874 Verrill recorded Antedon sarsii from off Monhegan Island and Cashe's

Ledge in the Gulf of Maine, where it had been dredged by the Speedwell, and in 1880

he listed it from 9 additional stations. In the same year Mr. Alexander Agassiz re-

corded Comatula sarsii from a Blake station off Georges Bank, his determination being

confirmed by P. H. Carpenter in 1881.

In 1882 Verrill discovered the identity of the species he had been calling sarsii

with Say's dentata, and recorded it under the latter name from a large number of addi-

tional Fish Commission stations between Cape Cod and Chesapeake Bay, materially

increasing the number of records in 1884. In that year P. H. Carpenter adopted the

name dentata as including both American and European specimens, dentata having

about 20 years precedence over sarsii.

In 1885 Verrill noted that the Albatross had obtained this species off the northern

coast of the United States in 1883, but he gave no details.

On examining the type specimen of Retzius' Asterias tenella at Lund, Carpenter

found it to be identical with Say's dentata; in 1888 he therefore substituted the name
tenella for dentata.
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Although Carpenter recognized the fact that the American form is larger than the

European, with more cirrus segments, he always united the two under the same specific

name, in which procedure he has been followed by all succeeding workers.

In 1901 Howe recorded this species again—for the last time—from off Martha's
\'ineyard.

Grieg in 1903 pubhshed a detailed comparison between this type and its European
representative, Hartlaub in 1912 discussed it in considerable detail, on the basis of

the specimens previously recorded by Agassiz (1880), from which the label had been

lost, and in 1914 and 1917 F. W. Clarke and Wheeler pubhshed analyses of its skeleton.

HATHROMETRA SAKSI (DUbenand Koren)

[See vol. 1, pt. 1, figs. 315 (p. 273), 394-399 (p. 309), 407, 413 (p. 317), pi. 1, figs. 520, 522, 524, pi. 2,

fig. 530, pi. 3, figs. 534, 536, 537, 539-541; pt. 2, figs. 586-587 (p. 303), pi. 13, fig. 1046, pi. 27,

fig. 1174, pi. 35, figs. 1216-1219, pi. 36, figs. 1220-1225, pi. 46, fig. 1322]

Comatula mediterranea (not of Lamarck, 1816; in part) M. Sars, Beskrivelser eg Jagstagelser, Bergen,

1835, p. 40, pi. 8, figs. 19a-s; Arch. Naturg., 1836, vol. 2, p. 206.

Aleclo sarsii DtJBEN and Koren, Kongl. Svenka Vet.-Akad. Handl., vol. 6 for 1844, 1846, p. 231, pi.

6, fig. 2 (description; Christiania to Bergen).—M. Sars, Forh. Skand. naturf. M0de, Christiania,

vol. 7, 1857, p. 212 (description of a pentacrinoid).

—

Lutkex, Oversigt over Gr0nlands Echino-

dermata, 1857, p. 72 (Finmark species), p. 73 (Scandinavian species), p. 79 (Troms0 to Bergen),

p. 107 (from coralline bottom to over 100 fms.), p. 108 (coralline zone species)

—

Koren, Nyt.

Mag. Naturvidensk., vol. 9, 1857, p. 90 (characteristic of depths between 50-60 fms., stony

bottom), p. 96 (30-150 fms.).

—

Danielssen, Beretning om en zoologisk Reise foretagen i som-
mern 1857, 1859, p. 44 (Pxfjord, 80 fms.; klippe grund).—M. Sars, Oversigt af Norges Echino-

dermer, 1861, p. 1 (discussion; localities).

Comatula (Aleclo) sarsii J. MtJLLER, Abh. Preuss. Akad. Wiss. for 1847, 1849, p. 254.

Comatula sarsii M. Sars, Bidrag til Kundskaben om Middelhavets Littoral-Fauna, 1857, p. 73 (com-

parison with europaea [meailerranea]) ; Forh. Skand. naturf. M0de, Christiania, vol. 7, 1857,

p. 211.

—

Alder, Ann. Mag. Nat. Hist., ser. 3, vol. 5, 1860, p. 74 (deep water off the Hauf, Shet

lands; color in life)
; pi. 5, fig. 2.

—

Dujardin and Hupfi, Histoire naturelle des zoophytes, EchinO'

ddrmes, 1862, p. 199 (synonymy; description; coasts of Norway).

—

Norman, Rep. British Assoc

for 1861, 1862, p. 152 (Shetlands).—M. Sars, Forh. Vid. Selsk. Christiania, 1864, p. 27.—Clacs,
Grundzuge der Zoologie, 1872, p. 228 (long larval stage); 1876, p. 277.

—

Marion, Rev. Sci. Nat.

vol. 7, 1878, p. 142.

Antedon sarsii Wtville Thomson, Phil. Trans. Roy. Soc, vol. 155, 1865, p. 516 (discussion of Sars

observations on the young).

—

Xormax, Ann. Mag. Nat. Hist., ser. 3, vol. 15, 1865, p. 103 (Shet

land; also 40 miles E. of Whalsey Skerries, Shetland, 90 fms.; gregarious).—W. B. Carpenter,
Phil. Trans. Roy. Soc, vol. 156, 1866, p. 690 (Sars' observations on the larvae).—M. Sars,

Memoires pour servir a la connaissance des crinoides vivants, 1868, p. 1 (frequently met with at

localities where Rhizocrinus lofotensis was found [near the fishery at Skraaven, 720 feet]), p. 37

(comparison of the pentacrinoid with Rh. lofotensis), pp. 47-63 (detailed descriptions of the pen-

tacrinoids), p. 47 (Brettesnaes, Lofoten, 100-200 fms.), p. 51 (Guldbrand Is., 100 fms.; Skraaven,

300 fms.), p. 60 (Manger; occurrence in the Lofotens of two stages of pentacrinoids from March
to June), pis. 5, 6; Ana. Mag. Nat. Hist., ser. 4, vol. 3, No. 14, February 1869, p. 171 (review of

preceding); No. 18, June 1869, p. 426 (Norway, 300 fms.).

—

Claus, Grundziige der Zoologie,

1872, p. 230 (example of the genus).

—

VVyville TnoMSox, Proc. Roy. Soc. Edinburgh, vol. 7,

1872, p. 764 (resemblance to a larva taken by the Porcupine; frequent occurrence; pentacrinoids

taken in Faroe Channel); The depths of the sea, 1873, p. 124 (found in most hauls of the Porcu-

pine in the cold area).

—

Mobius and Bi^tschli, ZooI. Ergebn. Nordseefahrt vom 21 Juli bis 9

September 1S72, 1874, p. 144 (stas. 55, 215).—Claus, Grundzuge der Zoologie, 1876, p. 279.—

LuDWiG, Zeitschr. niss. Zool., vol. 28, 1877, p. 258.

—

Storm, Kongl. Norske Vid. Selsk. Skr.,

1877, p. 246 (Trondheim fjord).—P. H. Carpbxter, Quart. Journ. Micr. Sci., new ser., vol.

18, 1878, p. 373 (centrodorsal) ; Trans. Linn. Soc. London (Zool.), ser. 2, vol. 2, 1879, p. 29 (listed
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as an Aniedon), p. 75 (long pentacrinoid stage; centrodorsal)
;
Quart. Journ. Geol. Soc, vol. 36,

1880, p. 38 (stem retained until a late stage); 1881, pp. 129, 135 (pentacrinoid, after Sars).

—

Leslie and Herdman, Proc. Roy. Phys. Soc. Edinburgh, vol. 6, 1881, p. 86 (may be looked for

in the seaward limit of the Firth of Forth).—P. H. Carpenter, Rep. British Assoc, for 1881,

1882, p. 672 (a British species).-

—

Claus, Traite de Zoologie, vol. 4, 1884, p. 412 (general ac-

count).—P. H. Carpenter, Bijdr. Dierkunde, vol. 13, 1886, p. 3 (synonym of dentata).—db

FoLiN, Sous les mers, 1887, p. 126 (near Santander, 960 and 1081 meters).

—

Bbunchorst, Ber-

gens Mus. .\arsb. for 1890, No. 5, 1891, p. 30.

—

Buckley, Proc. and Trans. Liverpool Biol. Soc,

vol. 6, 1892, p. 89.

—

Sbeliger, Zool. Jahrb., Anat. Ontog., vol. 6, 1892, p. 166 (length of larval

life; breeding season), p. 333 (anatomy).

—

Walthbr, Einleitung in die Geologie als historische

Wiss., 1894, p. 298.

—

Bather, in Lankester, A treatise on zoology, pt. 3, Echinoderma, 1900,

fig. xlix, 8, 9, p. 132.—Minckert, Arch. Naturg., Jahrg. 71, 1905, vol. 1, Heft 1, p. 191

(syzygies).

Antedon sarsi Wyvillb Thomson, The depths of the sea, 1873, p. 16 (inhabits the coralline zone).

—

Bell, Proc. Zool. Soc. London, 1882, p. 533 (listed), p. 534 (specific formula).—P. H. Carpenter,

Phil. Trans. Roy. Soc, vol. 174, 1883, 1884, p. 920 (= den;a;a).—Bather, Geol. Mag., new ser.,

Dec. 4, vol. 5, 1898, p. 329 (any columnal can form encrusting or lobate extensions over adjacent

objects).

—

Springer, Mem. Mus. Comp. Zool., vol. 25, No. 1, 1901, p. 11 (wide distribution).

—

Hamann, Bronn's Klassen und Ordnungen des Tier-Reichs, vol. 2, Abt. 3,-1907, p. 1579 (listed).

—

Mortensen, Skr. Norske Vid. Selsk. Trondhjem for 1923, No. 3, 1924J p. 16 (listed), p. 18.—

Cu£not, in Grass^, Traits de zoologie, vol. 11, 1948, p. 30 (10,000 taken in one haul).

—

Cherbonnibb, Les dchinodermes, Monte Carlo, 1955, p. 82.

Antedon, sp. G. O. Sars, Report of the Commissioner, U.S. Comm. of Fish and Fisheries for 1877,

1879, p. 684.

—

Herdman, Proc. and Trans. Liverpool Biol. Soc, vol. 6, 1892, p. 81 (Trondhjem

Fjord, outer part, 300 fms. to shallow water), p. 84 (Lekoe Fjord, 130 fms., gravel; Trondhjem
Fjord, off Rodberg, 300 fms.).

Antedon dentata (not of Say, 1825) P. H. Carpenter, Proc. Zool. Soc. London for 1882, 1883, p. 746

(specific formula)
;
Quart. Journ. Micr. Sci., new ser., vol. 24, 1884, p. 325 (orientation of larva!

cirri) ; Phil. Trans. Roy. Soc, vol. 174 for 1883, 1884, p. 920 (orals compared with those of Thau-

malocrinus)
, p. 921 (attains a length of 40 mm. in the pentacrinoid stage); Proc. Roy. Soc. Edin-

burgh, vol. 12, 1884, p. 363 {Porcupine stations; identity with sarsii; description of a pentacri-

noid), p. 365 (comparison of pentacrinoid with that of [Heliometra] glacialis), p. 367 (comparison

of pinnules and cirri with those of hystrix [PoliometTa prolixa])
, p. 371 (Porcupine stations 51, 64, 55,

74, 1869), p. 372 (sta. 17a, 1870), p. 373 {Triton stas. 2, 5, 1882).—von Graff, Proc. Roy. Soc.

Edinburgh, vol. 12, 1884, p. 380 (host of Myzostoma carpenteri) ; Challenger Reports, Zoology,

vol. 10, pt. 27, 1884, pp. 14, 18 (myzostomes), p. 39 {Triton sta. 5).

—

Filhol, La vie au fond des

mers, 1885, p. 213 (distribution).

—

Nansen, Myzostomerues anatomi og histologi, 1885, pp. 3,

8.—P. H. CARPENTER, Bijdr. Dierkunde, vol. 13, 1886, pp. 3, 9 (70°40' N., 31°10' E.; compari-

sons); vol. 14, 1887, pp. 48, 49 (comparison of 2 pentacrinoids dredged by the Varna with those

of this species).

—

Braun, Centralbl. Bakteriol. Parasitenkunde, vol. 3, 1888, p. 185 (myzostomes).

Antedon tenella (not of Retzius, 1783) voN Graff, Challenger Reports, Zoology, vol. 20, pt. 61, 1887,

p. 3 (myzostomes; synonymy).—P. H. Carpenter, Challenger Reports, Zoology, vol. 26, pt.

60, 1888, p. 169 (detailed account), pi. 31, figs. 1, 3 [pi. 14, fig. i= prolixa, pi. 31, figs. 2, 4=
tenella]; Journ. Linn. Soc. (Zool.), vol. 24, 1891, p. 53 (detailed discussion and comparison with

prolixa), p. 68, footnote (occurs on both sides of the Atlantic), pi. 2, figs. 5, 8 [figs. 6, l= tenella].—
Hartlaub, Nova Acta Acad. German., vol. 58, No. 1, 1891, p. 89 (compared with Antedon

hupferi).—Danielssen, Den Norske Nordhavsexpedition 1876-78, vol. 5, 1892, p. 23 {V^ringen

sta. 8; Hus0en, Sognefjord).

—

Bell, Catalogue of the British echinoderms in the British Museum,
1893, p. 57 (synonymy; description; range; Triton specimens; Porcupine stas. 51, 54), p.

175 (range).

—

Nordgaard, Bergens Mus. Aarb. for 1892, No. 2, 1893, p. 5 (notes).

—

Appell0f,

Bergens Mus. Aarb. for 1894-95, No. 11, 1896, p. 11 (Herl0fjord).—Grieg, Bergens Mus. Aarb.

for 1894-95, No. 2, 1896, pp. 5, 12 (localities and notes); for 1897, No. 16, 1898, p. 5 (Vaags-

fjord; description of the locality), p. 6 (Slaaken and Stegene, southern part of Vaagsfjord), p. 11

(Vaagsfjord; Halnaesviken and vicinity; description of the localities), p. 24 (common in Vaags-

fjord).

—

Ort-mann, Amer. Nat., vol. 33, No. 391, July 1899, p. 588 (bearing on bipolarity).-

D'Abct Thompson, Proc. Roy. Soc Edinburgh, vol. 22, 1899, p. 322 (range).

—

Springer,

Mem. Mus. Comp. Zool., vol. 25, No. 1, 1901, p. 88 (both sides of the Atlantic; range).—Grieg,
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Bergens Mus. Aarb. for 1902, No. 1, 1902, p. 6 (East Finmark; KristiaDiafjord), p. 7 (arctic

species), p. 9 (Skjaer-stadfjord, 330-490 m.; Beisfjord, 30-150 m.; Tysfjord, 500 m.; Malangen,
100-200 m.; Hardangerfjord toPxfjord); for 1903, No. 5, 1904, p. 3 (collected by the Michael

Sara), p. 5 (sta. 86, 1902; associates), p. 7 (represents prolixa in the warm area), p. 20 (stas.

43, 53, 58, 60, 85, 86, 98, 1902; detailed discussion and comparisons), p. 21 (Trondhjemsfjord;
Faroe Bank; size), p. 22 (Melangen, Troms0; Leksen, Trondhjem; Hus0, Sogn; Vik, Sogn;
measurements), pp. 24-37 (detailed discussion and comparisons), p. 28 (intersyzygial interval),

p. 30, fig. 1 (pinnule tip), p. 32, figs. 2, 5-11 (covering plates), p. 33, fig. 3, a (portion of a pinnule

show-ing sacculi, covering plates and tentacles), p. 34 (pinnules), p. 37 (descriptions of pentacri-

noids from stas. 58 and 85, 1902), pp. 38, 39 (station data).

—

Appell0f, Havbundens dyreliv,

Norges Fiskerier, vol. 1, 1905, pts. 1, 2, pp. 73, 104.

—

Dodeblein, Fauna Arctica, vol. 4, Lief.

2, 1905, p. 400 (synonymy; summary of records), p. 403 (ranges; relation to antarctic species).

—

MiNCKBRT, Arch. Naturg., Jahrg. 71, vol. 1, 1905, Heft 1, p. 192 (syzygies).

—

Nordgaabd,
Bergens Mus. Skrift, 1905, pp. 159, 235.

—

Hamann, Bronn's Klassen und Ordnungen des

Tier-Reichs, vol. 2, Abt. 3, 1907, p. 1579 (listed).—A. H. Clark, Smithsonian Misc. Coll.,

vol. 50, pt. 3, 1907, p. 353 (listed).

—

Koehleb, Resultats des campagnes scientifiques accomplies

6ur son yacht par Albert 1", Prince souverain de Monaco, fasc. 34, 1909, p. 271 (Princesse-

Alice sta. 1052, 1899).—A[ppell0f], in Murray and Hjort, The depths of the ocean, 1912, p.

506, footnote 1 (Michael Sars, 1904; southern part of the depression, between 58° and 59° N.,

292 m., 5.83° C), p. 533, footnotes (boreal form) .—Grieg, Arch. Math. Nat., vol. 32, No.
11, 1912, p. 4 (localities; notes).

—

Arndt, Jahresb. schlesisch. Ges. vaterl. Cultur, 1913, p. 1

(Roberg, Trondhjemsfjord, 200-400 m.; Skarnsund, 150-200 m.; range).

—

Grieg, Bergens

Mus. Aarb., 1913, No. 1, pp. 9, 12, 109 (localities; detailed notes).

—

Chadwick, in Herdman,
Journ. Linn. Soc. (Zool.), vol. 32, 1914, p. 270 (collected by the Runa).—Pawset and Davis,

Fish. Invest. Great Britain, ser. 2, vol. 7, 1924, p. 16 (Lousy Bank) ["!= Leptometra celtica,AM.C.].—
DoLLFUS, Bull. Inst. Oc^anogr. Monaco, No. 438, 1924, p. 12 (Rockall Bank) [1= Leptometra

cellica, A.M.C.].

Antedon niorae Honetman, Proc. Trans. Nova Scotia Inst. Nat. Sci., vol. 7, 1889, p. 265 (44°38' N.,

54°06' W.; 570 fms.).—A. H. Clark, Proc. U.S. Nat. Mus., vol. 34, 1908, p. 484.

Antedon {Alecto) sarsii Seeliger, Zool. Jahrb., Anat. Ontog., vol. 6, 1892, p. 271 (attachment com-
pared with that of Antedon adriatica).

Antedon denlatiis Norman, Ann. Mag. Nat. Hist., ser. 6, vol. 12, No. 71, November 1893, p. 346
(Trondhjem fjord).

Alecto tenella Nordgaard, Bergens Mus. Aarb. for 1892, No. 2, 1893, p. 9 (notes).

Antedon phalangium (not Alecto phnlangixtm J. Miiller) Kobhler, Bull. Soc. Zool. France, vol. 26,

1901, p. 103 (Princesse-Alice sta. 1052, 1899).—Grieg, Bergens Mus. Aarb. for 1903, No. 5,

1904, p. 6 (Koehler's record for the Norwegian coast is tenella [sarsi]).

Ilathrometra sarsii A. H. Clark, Proc. Biol. Soc. Washington, vol. 21, 1908, p. 130 (listed).— Morten-
sen, Donmorfc-Expedition til Gr0nlands NE. kyst, vol. 5, No. 4, Medd. Gr0nland, vol. 45, 1910,

p. 245 (comparison of pentacrinoids with those of H. prolixa).—A. H. Clark, Bull. Mus. Hist.

Nat., Paris, No. 4, 1911, p. 258 (Bergen); Proc. U.S. Nat. Mus., vol. 43, 1912, p. 384 (Comatula

[Alecto] sarsii of J. Miiller, 1849, is this species), p. 406 (systematic value of the cirri\ p. 408

(Bod0fjord; no locality); Crinoids of the Indian Ocean, 1912, p. 30 (identification of MuUer's

sarsii).—Smithsonian Misc. Coll., vol. 61, No. 15, 1913, p. 64 (published references to B.M.
specimens).— Mortbnsen, Medd. Gr0nland, vol. 23, pt. 2, 1913, pp. 312, 314 (Atlantic archi-

benthal [boreal]), p. 373 (Bredefjord, west Greenland, 310-700 meters; range).

—

Stephexsen,
Medd. Gr0nland, vol. 53, 1917, p. 310 {Rink stas. 55, 121), pp. 328, 340, 351 (distribution), p.

368 (Atlantic [boreal] deep-sea species), p. 375.

—

Grieg, Sci. Res. Michael Sars 1910 E.xped.,

1921, p. 43 (notes).—A. H. Clark, The Danish Ingolf-Exped., vol. 4, No. 5, Crinoidea, 1923, p. 8

(localities and details), p. 43 (range), p. 56 (in key).— Mortensen, Danmarks Fauna, No. 27,

1924, pp. 21-23 (description; range); figs. 9, 10; Handbook of the echinoderms of the British

Isles, 1927, pp. 39-41 (diagnosis; parasites; records), figs. 12, 24, 25.—Mortensen and Lieber-

KiND, Die Tierwelt der Nord- und Ostsee, vol. 12, 1928, p. viii. 107 (season of pentacrinoids).

—

Grieg, Troms0 Mus. Skr., vol. 1, pt. 7, 1928, p. 1 (Folden Fjord stations); Bergens Mus. Aarb.

for 1930, pt. 2, No. 2, 1931, p. 5 (Johan Hjort sta. 137).

—

Einarsson, The zoology of Iceland, vol.

4, pt. 70, 1948, p. 6 (localities).

—

Mortensen in Braestrup, Vort Lands DjTeliv, Copenhagen,
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vol. 2, 1950, p. 134 (Danish record).

—

Htman, The invertebrates, vol. 4, Echinodermata, 1955,

p. 113 (common in the /njo// collections).

llathrometra lenella Mohte.vse-^, Danmarfc-E.xpedition til Gr0nland3 NE. kyst, vol. 5, No. 4, Medd.

Gr0nland, vol. 45, 1910, p. 243 (carries para.site Myzostoma carpenteri, here recorded from P.

prolixa), p. 246 (pentacrinoids compared with those of prolixa).—Grfeg, Sci. Res. Michael Sars

1910 Exped., 1921, p. 43 (notes).

—

KoehlEr, Les ^chiuodermcs des mors d'Europe, vol. 2, 1927,

p. 126 (in key), p. 128 (description; distribution).

—

Djakonov, Les ^chinodermes des mers arc-

tiqiies, Leningrad, 1933, p. 25 (range) (in Russian).

—

Nobre, Echinodermes de Portugal, ed. 2,

1938, p. 189 (references; diagnosis).

llathrometra dcntala Mohtensen, Danmarfc-E.xpedition til Gr0nlands NE. kyst, vol. 5, No. 4, Medd.

Gr0nland, vol. 45, 1910, pp. 243, 245.—Grieq, Sci. Res. Michael Sars 1910 Exped., 1921, p. 43

(sta. 70; notes), p. 47 (listed).

llathrometra, sp. A. H. Clark, Fisheries, Ireland, Sci. Invest., 1913, pt. 4, p. 2 (localities); Smith-

sonian Misc. Coll., vol. 61, No. 15, 1913, p. 71 (Porevpine stas. 51, 54).

llathrometra norvegica A. II. Clark, Smithsonian Misc. Coll., vol. 61, No. 15, 1913, p. 63 (published

references to specimens in the British Museum; Triton sta. 5; Trondhjem Fjord, 150-300 fms.;

Norway, 800 fms.; Norway; size and number of cirrus segments given; no description) ; Unstalked

crinoids of the Siboga-Exped., 1918, p. 246 (referable to Halhromelra).

Antendon tenella Grieg, Bergens Mus. Aarb., 1913, No. 1, p. 11 (notes).

llathrometra tenella var. sarsii Gisl£n, Ark. Zool., vol. 15, No. 23, 1923, pp. 7-18, 25-30 (discussion;

localities; characters of specimens); Zool. Bidrag Uppsala, vol. 9, 1924, p. 28, footnote, pp. 68, 82

(articulations), p. 195 (development of cirri known), p. 205 (centrodorsal in development), p.

214 (extent of disk), p. 271 ; fig. 93, p. 87; figs. 114-115, p. 93; figs. 261-268, p. 199.—Morten-sev,
Danmarks Fauna, No. 27, 1924, p. 23; Handbook of the echinoderms of the British Isles, 1927,

p. 41.—KoEHLER, Les dchinodermes des mers d'Europe, vol. 2, 1927, p. 129.—Mortensev and

LiEBERKiND, Die Ticrwclt der Nord- und Ostsee, vol. 12, 1928, p. viii. 86 (food).

—

Elias da

Costa, Chaves dicot6micas para a classificajao dos equinodermes Portugueses. No. 4, Crin6ides,

Porto, 1940, pp. 13, 15.

—

Gisl^n, Lunds Univ. Arsskr., new scr., Avd. 2, vol. 40, No. 8, 1944,

p. 80.

llathrometra sarsi Mortensen, Kungl. Norske Vid. Selsk. Skr., 1923, No. 3, 1924, p. 19 (Trondhjem

Fjord).—KoEHLER, Les dchinodermes des mers d'Europe, vol. 1, 1924, p. 60 (depth range).

—

MoRTE-VSEN and Lieberkind, Die Tierwelt der Nord- und Ostsee, vol. 12, 1928, p. viii 3 (in

key), p. viii. 55 (whole North Atlantic), p. viii. 56 (range), fig. 2, 1, p. viii. 3 (cirrus), fig. 90,

p. viii. 51 (distribution).

—

Lieberkind, Zoology of the Faroes, pt. 60, Echinoderma, 1929, p. 2

(Faroe references not justified; localities).

—

Mortensen, Medd. Gr0nland, vol. 79, No. 2, 1932,

p. 50 (range).

—

Torto>jese, Natura, Milano, vol. 24, 1933, p. 163 (depth range).

—

Djakoxov,

Journ. General Biol. Moscow, vol. 6, 1945, p. 131 (immigrant to N. Pacific from Atlantic).

—

ToRTON'BSE, Bull. Inst. Ocdanogr. Monaco, No. 956, 1949, p. 4 (bathymetrical range).

—

Htman,
The invertebrates, vol. 4, Echinodermata, 1955, p. 113 (common in /njo?/ collections).

—

Tortox-

ESE, Ann. Mus. Civ. Stor. Nat. Genova, vol. 68, 1956, p. 182 (Trondhjem; 80-150 meters).

Hathrometra tenella norvegica Koehler, Les dchinodermes des mers d'Europe, vol. 2, 1927, p. 129.

Hathrometrea sarsi Mortensen and Lieberkind, Die Tierwelt der Nord- und Ostsee, vol. 12, 1928,

p. viii. 125 (host of parasite).

llathometra tenella Rivera, Bol. Pesc. Madrid, vol. 14, 1929, p. 50 (in key).

llarthrometra sarsi Djakonov, Les dchinodermes des mers arctiques (in Russian), Leningrad, 1933,

p. 22 (in key), p. 25 (characters; range) ; fig. 12B, p. 25.

Diagnostic features.—This form seems to differ from //. tenella, of which it repre-

sents a northern and northeastern variety, only in being smaller with fewer cirrus

segments, which number from 14 to 24, and are usually about 20.

Hathrometra sarsi lias frequently been confused both with Poliometra prolixa and

with Ileliometra glacialis. Some of the records for tliis species can only be explained

on the assumption that it has been confused also with species of Trichometra.

From Poliometra prolixa, which resembles it in color and has Pi similarly elongated,

it is at once distinguished by the difference in the arrangement of the cirri on the
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centrodorsal, the cirrus sockets being in closely crowded alternating rows, wliercas in

Poliometra they are in definite columns, and by the distal intersyzygial interval which

is 3 muscular articulations and not 4 as in Poliometra.

From small individuals of Ileliometra glacialis it is distinguished by the more or

less sharplj' conical instead of flattened hemispherical centrodoreal, by the color, which

in Heliometra is bright j-ellow, by the distal intersyzygial interval, which is 3 muscular

articulations instead of 4 as in Ileliometra, and by the character of P,, which is exceed-

ingly slender, but stiff'ened, with all the segments except the basal greatly elongated

with prominent spines on their distal ends.

The absence of the prominent spinous eversion of the distal ends of the earlier

brachials easily distinguishes this form from any of the species of Trichometra.

Description.—The centrodorsal resembles that of //. tenella, but is usually some-

what lower, and the cirrus sockets are not so numerous.

The cirri are XL-LXX, 14-24 (most frequently 17-21) from 11 to 17 mm. (usually

between 13 and 15 mm.) in length, resembling those of H. tenella but more slender

with the earlier segments usually more elongate.

The radials, post-radial series and arms resemble those of H. tenella. The arms

are from 35 to 90 mm. (usually between 40 and 65 mm., and rarely over 70 mm.) in

length.

Syzygies occur between brachials 3+4, 9+ 10, 14+ 15, and distally at intervals of

3 muscular articulations, very exceptionally 4. In a tabulation of 85 cases the inter-

syzygial interval was found to be 3 muscular articulations in 76, 4 in 5, and 2 in 4.

Pi is from 10 to 10 mm. (usuallj' about 13 mm.) in length, with 25 to 42 (usually

between 30 and 35) segments. The first three segments are about as long as broad,

the fourth is about half again as long as broad, and the following rapidly become

elongated and exceedingly slender and from three to four times as long as broad distallj^;

the fourth and following segments have somewhat flaring and overlapping distal ends

set with fine spines. P2 is from 3 to 5 mm. (usually between 4 and 5 mm.) long with

8 to 12 (usually 9 or 10) segments, basaUy slightly stouter than P, and tapering rapidly

to a very delicate tip; the fii-st segment is not quite so long as broad, the second is

about as long as broad, the third is rather longer than broad, the fourth is about twice

as long as broad, and the remainder gradually become elongated and slender, and

excessively long and slender distally.

P3 is from 3 to 5 mm. (averaging 3.8 mm.) long with 8 to 13 (usually 12) segments,

resembling Pj.

In the distal pinnules the first segment is short and trapezoidal with the outer

(longest) edge concave, the second is about twice as long as the first and trapezoidal,

the third is about two and a half times as long as broad, and the fourth and follow-

ing are about three times as long as broad, becoming somewhat longer distally. On
the third and following segments the distal ends are everted and armed with fine

spines.

Grieg (1913) says that in life this species is light grayish brown with narrow darker

bands; Alder (1800) describes it as light grajish brown.

Localities.—Fish Hawk station 1124; off Martha's Vineyard Gat. 40°01' N., long.

68°54' W.); 1170 meters; temperature 3.89° C; fine sand, green mud, and calcareous

nodules [Verrill, 1884] (2, U.S.N.M., 24105, 35876).
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Blake station 309 Ag.; east of New York (lat. 40°11'40" N., long. 68°22'00" W.);

556 meters; temperature 4.72° C; dark gray mud and sand; June 30, 1880 (1, M.C.Z.,

260).

Blake station 306 Ag. ; south of Nova Scotia (lat. 41°32'50" N., long. 65°55'00" W.)

;

958 meters; temperature 4.17° C; dark gray mud, sand and stones; June 29, 1880

(4, M.C.Z., 259).

Albatross station 2429; south of Newfoundland (lat. 42°55'30" N., long. 50°51'00"

W.); 861 meters; temperature 3.72° C; gray mud; June 23, 1885 (126, U.S.N.M., 4723,

11541,24084).

Michael Sars station 70, 1910; south of Newfoundland (lat. 42°59' N., long. 51°15'

W.); 1100 meters; temperature 3.7° C. [Grieg, 1921].

Albatross station 2471; off Nova Scotia (lat. 44°34'00" N., long. 56°41'45" W.);

400 meters; temperature 4.67° C; gray mud and sand; July 4, 1885 (122, U.S.N.M.,

11542, 36211).

Cable repair ship Minia; south of Newfoundland (lat. 44°38' N., long. 54°06' W.);

1042 meters [Honeyman, 1889].

IngolJ station 27; Davis Strait (lat. 64°54' N., long. 55°10' W.); 721 meters;

temperature 3.8° C. [A. H. Clark, 1923] (10, CM.).

IngolJ station 28; Davis Strait (lat. 65°14' N., long. 55°42' W.); 768 meters;

temperature 3.5° C. (1, CM.).
/n^^oZy station 25; Davis Strait (lat. 63°30' N., long. 54°25' W. or lat. 63°51' N.,

long. o3°03' W.); 249 or 1064 meters; temperature 3.3° C (12, CM.).

Rink station 55; Bredefjord, southwestern Greenland (lat. 60°34' N., long. 46°45'

W.); 310-330 meters; temperature 3.5°-2.0° C; salinity 34.7-34.4 per m.; clay with

a few small stones; July 20, 1912 [Mortensen, 1913; Stephensen, 1917] (1, CM.).

Rink station 121; Bredefjord Gat. 60°32' N., long. 46°51' W.); 700 meters; clay;

August 25, 1912 [Mortensen, 1913; Stephensen, 1917] (1, CM.).

IngolJ station 93; off eastern Greenland (lat. 64°24' N., long. 35°14' W.); 1220

meters; temperature 1.46° C (1, CM.).
IngolJ station 94; off eastern Greenland (lat. 64°56' N., long. 36°19' W.); 373

meters; temperature 4.1° C (1, CM.).
Thar station 151 ; off northern Iceland (lat. 66°17' N., long. 21°14' W.) ; 180 metere;

July 2, 1903 (1, CM.).
Off northwestern Iceland (lat. 66°16' N., long. 25°20' W.); 525 meters; Wandel,

September 19, 1881 (8, CM.).
West of Iceland (lat. 64°42' N., long. 27°43' W.); 781 meters; Wandel, October 5,

1889 (1, CM.).
IngolJ station 9; west of Iceland (lat. 64°18' N., long. 27°00' W.); 540 meters;

temperature 5.8° C (3, and a pentacrinoid, CM.).
IngolJ station 78; southwest of Iceland (lat. 60°37' N., long. 27°52' W.); 1461

meters; temperature 4.5° C (1, CM.).
IngolJ station 81; southwest of Iceland (lat. 61°44' N., long. 27°00' W.); 887

meters; temperature 6.1° C (3, and a pentacrinoid, CM.)
/n^oZ/ station 67; south of western Iceland (lat. 61°30' N., long. 22°30' W.); 1783

meters; temperature 3.0° C (fragments, CM.).
Thor station 171; off southwestern Iceland (lat. 63°15' N., long. 22°23' W.); 216-

326 meters; 1903 (8, CM.).
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Thor station 1G7; off southwestern Iceland (lat. G3°05' N., long. 20°07' W.); 557
meters; July 14, 1903 (5, CM.).

Thor station 168; off southwestern Iceland (lat. 63°12.5' N., long. 20°06' W.);
510 meters; November 20, 1903 (1, CM.).

Thor station 57; off southeastern Iceland (lat. 63°21' N., long. 16°22' W.); 500-
560 meters; May 26, 1905 (4, and a pentacrinoid, CM.).

/n-fifoZ/ station 54; off southeastern Iceland (lat. 63''08' N., long. 15°40' W.); 1282
meters; temperature 3.9° C (38, CM.).

/ft^o// station 55; off southeastern Iceland (lat. 63°33' N., long. 15°02' W.); 578
meters; temperature 5.9° C; May 19, 1896 (1, CM.).

Southeast of Iceland (lat. 64°16' N., long. 11°14' W.); 347 meters (pentacrinoid,

CM.).
Southeast of Iceland (lat. 64°16' N., long. 11°04' W.); 350 meters (pentacrinoid,

CM.).
North of Iceland (lat. 66°17' N., long. 21°14' W.); 180 meters [Einarsson, 1948].

Southeast of Iceland (lat. 64°25' N., long. 12°30' W.) [Einarsson, 1948].

L6nsdjup, Iceland (lat. 64° N., long. 14° W.); 200 meters [Einarsson, 1948].

Southeast of Iceland (lat. 64°15' N., long. 14°22' W.); 124 meters [Einarsson,

1948].

Southwest of Iceland (lat. 63°18' N., long. 21°30' W.); 178 meters [Einarsson,

1948].

Southwest of Iceland (lat. 63°15' N., long. 22°23' W.); 216-326 meters [Emarsson.

1948].

//i<7o(/ station 51; off eastern Iceland (lat. 64°15' N., long. 14°22' W.); 124 meters;

temperature 7.32° C (11, CM.).
/ftfifoZ/ station 52; off eastern Iceland (lat. 63°57' N., long. 13°32' W.); 768 meters;

temperature 7.87° C (14, CM.).
/ngo// station 57; off eastern Iceland (lat. 63°37' N., long. 13°02' W.); 640 meters;

temperature 3.4° C (5, CM.).
Michael Sars station 86, 1902; west of the Faroe Islands (lat. 62°59' N., long.

10°37'05" W.); 460 meters; temperature 3.36° C; gray sand; August 21, 1902 [Grieg,

1904] (6, Berg. M.).

Michael Sars station 98, 1902; west of the Faroe Islands Gat. 63°29' N., long. 10°12'

W.); 385 meters; temperature 3.15° C; fine gray sand and stones; August 27, 1902

[Grieg, 1904] (1, Berg. M.).

Ingolf station 2; northwest of the Faroe Islands Gat. 63°04' N., long. 9°22' W.);

481 meters; temperature 5.3° C (3, CM.).
Michael Sars station 85, 1902; northwest of the Faroe Islands (lat. 62°53' N., long.

9°06' W.); 448 meters; August 20, 1902 (14, CM.).
/7i(7o(/ station 44; southwest of the Faroe Islands (lat. 61°42' N., long. 9°36' W.) ; 997

meters; temperature 4.8° C (1, CM.).
Thor station 78; southwest of the Faroe Islands Gat. 61°07' N., long. 9°30' W.);

835 meters; 1904 (1, CM.).
Triton station 5, 1882; southwest of the Faroe Islands (lat. 60°11'25" and

60°20'15"N.,long. 8°15' and 8°08' W.); 521-792 meters; temperature 4.89° -6.39° C;
hard ground; stones [P. H. Carpenter, 1884, 1888; von Graff, 1884; Bell, 1893; A. H.
Clark, 1913] (2, B.M.).
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Porcupine station 51, 1869; south of the Faroe Islands (lat. 60°06' N., long.

8°14' W.); 805 meters; temperature 5.5° C. [P. H. Carpenter, 1884, 1888; Bell, 1893]

(1, B.M.).

Faroe Channel [Wyville Thomson, 1872].

Faroe Bank [Grieg, 1904].

Triton station 2, 1882; north of the Hebrides (lat. 59°37'30" N., long. 6°19'00"

W.); 969 meters; temperature 7.89° C; mud [P. H. Carpenter, 1884, 1888].

Michael Sars station 43, 1902; southeast of the Faroe Islands (lat. 62°30' N., long.

5°10' W.); 456 meters; brown sand and clay; July 2, 1902 [Grieg, 1904] (1, Berg. M.).

Southeast of the Faroe Islands (lat. 61°23' N., long. 5°04' W.) ; 466 meters; Wandel,

1890 (2, CM.).
Porcupine station 74, 1869; west of the Shetland Islands (lat. 60°39' N., long.

3°09' W.); 341 meters; temperature 8.67° C. [P. H. Carpenter, 1884, 1888].

Michael Sars station 60, 1902; between tlie Faroe and Shetland Islands (lat.

62°18' N., long. 4°14' W.);370 meters; fine brown sand and stones; July 23, 1902

[Grieg, 1904] (1, Berg. M.).

Between the Faroe and Shetland Islands; 923 meters; Wandel, 1890 (2, CM.).

Shetland Islands [A. H. Clark, 1913] (2, B.M.). Same, off the Hauf, deep water

[Alder, 1860; M. Sars, 1861; Norman, 1861, 1865]. Same, 40 miles east of Whalsey

Skerries; 164 meters [Norman, 1865].

Helga station S.R. 353; off SW. Ireland (lat. 50°38' N., long. 11°32' W.); 457-

991 meters; August 6, 1906 [A. H. Clark, 1913] (1, Dublm M.).

//cZi^a station S.R. 506; off southwestern Ireland (lat. 50°34' N., long. 11°19' W.);

1209-1229 meters; September 12, 1907 [A. H. Clark, 1913] (1, Dublin M.).

Michael Sars, 1904; "southern part of the depression, between 58° and 59° N.";

292 meters; temperature 5.83° C [Appell0f, 1912).

Northern Norway [Grieg, 1904]. Fmmark [Liitken, 1857] (1, K.M.). East Fin-

mark [Grieg, 1902]. 0xfjord, East Fmmark [Grieg, 1904]. Same, 146 meters; rocky

bottom [Danielssen, 1859]. Same, 183 meters [M. Sars, 1861].

0xfjord to Hardangerfjord (Grieg, 1902].

Norway [A. H. Clark, 1913] (4, B.M.; CM.). Same, M. Sars, 1862 (1, M.C.Z.,

256). Same, G. O. Sars (2, CM.). Same, 92 meters (2, K.M.). Same, 1462 meters

[A. H. Clark, 1913] (1, B.M.).

Tran0, Finmark [Gislen, 1923].

Troms0 (1, Berg. M.).

Malangen, Troms0 [Grieg, 1904]. Same, 100-200 meters [Grieg, 1902] (16, Berg. M.)-

Troms0 to Bergen; to over 183 meters; coralline bottom [Liitken, 1857].

Vaagsfjord [Grieg, 1898]. Same, Hakaesvik and vicinity [Grieg, 1S9S]. Same,

soutliern part, Slaaken and Stegene [Grieg, 1898],

Johan Hjort station 137; Vestfjord, off Risvaer; 122-140 meters [Grieg, 1931].

Tysfjord; 500 meters [Grieg, 1902].

Lofoten Islands. Near Skraaven Oat. 68°11' N.); 219 meters [M. Sars, 1868].

Same, 274-366 meters; G. O. Sars [Gislen, 1923] (11, K.M.). Same, 366-549 meters

(2, U.S.N.M., 35771; M.C.Z., 48). Same, 457 meters (about 15, K.M.). Same, 548

meters [M. Sars, 1868, 1869]. Brettesnaes, 184-220 meters (1, K.M.). Same, 183-

365 meters [M. Sars, 1868].
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Guldbrand Islands; 183 meters and 184-220 meters [M. Sars, 1868]. Same,
184-220 meters (pentacrinoids, K.M.).

Skjaerstadtfjord; 330-490 meters [Grieg, 1902]. Same, temperature 3.2° C.
[Grieg, 1904].

Beierfjord; temperatm-e 3.2° C. [Grieg, 1904].

Beisfjord; 30-150 meters [Grieg, 1902].

Heri0fjord [Appell0f, 1896; Grieg, 1896].

Str0mfjord. Same, southern part, 274-366 meters [Grieg, 1896, 1912]. Same,
about Hus0cn; 91-366 meters [Grieg, 1896]. Same, Lyktvor, 120-600 meters [Grieg,

1912]. Same, Eiterelv, 80-200 meters [Grieg, 1912]. Same, Limesand, 80-200 meters
[Grieg, 1912]. Same, Svartdal, 80-200 meters [Grieg, 1912]. Same, Djupevik, 80-200
meters [Grieg, 1912]. Same, Smedenes, 80-200 meters [Grieg, 1912]. Same, Hanevik,
80-200 meters [Grieg, 1912].

Bod0fjord [A. H. Clark, 1912] (1, Beri. M., 3618).

Borgestr0m (2, K.M.).

Argo station XIV; Lek0fjord (lat. 65°05' N.); 238 meters; gravel; July 15, 1891

[Buckley, iu Herdnian, 1892].

Trondhjemsfjord [Norman, 1893; Grieg, 1904]. Same, 55-550 meters [Storm,

1877]. Same, 274-548 meters [A. H. Clark, 1913] (24, B.M.). Trondhjem (8, K.M.).
Off R0dberg, about 150-200 meters; Th. Mortensen, July 17, 1911 (20, CM.). Off

R0dberg, 200-300 meters; T. Gisl^n, 1920 [Gislen, 1923]. Off R0dberg, 200-^00
meters [Arndt, 1913]. Off R0dberg, 548 meters; July 16, 1891 (Argo station XV)
[Buckley, in Herdman, 1892]. Skarnsund, pebbly bottom [Nordgaard, 1893]. Skarn-
sund, 110 meters [Nordgaard, 1893]. Skarnsund, 100-200 meters; Hj. Ostergren,

September 1898 [Gislen, 1923]. Skarnsund, 150-200 meters [Arndt, 1913]. Skarnsund,
about 150-200 meters; Th. Mortensen, July 21, 1911 (2, CM.). Off Tautra, about
200 meters; Th. Mortensen, July 31, 1911 (8, CM.). Galgenaes, 300 meters; T.

Gisl6n, July 1921 [Gislen, 1923]. Leksen [Grieg, 1904] (1, Berg. M.). Leksviken,

200 meters; T. Gislen, August 1920 [Gislen, 1923].

Soot-Ryen's Foldenfjord station 12a; 250-350 meters; 1923 [Grieg, 1928].

Soot-Ryen's station 12b; 250-285 metei-s [Grieg, 1928].

Argo station VI; outer part of Trondhjemsfjord; the haul began in the middle of

the fjord in 548 meters, soft bottom, and at the end the net was dragged toward a

rocky promontory on the north side near Aarlotnes, and then hauled up in shallow

water; July 6, 1891 [Buckley, in Herdman, 1892].

Princesse-Alice station 1052, 1899; coast of Norway (lat. 65°41' N., long. 9°30'15"

E.); 440 meters; mud; July 10, 1899 [Koehler, 1901, 1909].

Scheeren [Grieg, 1904].

Four miles north of Kristiansund ; 28-37 meters (1, Berg. M.).

Michael Sars station 53, 1902; off Kristiansund (lat. 62°36' N., long. 3°21' E.);

360 meters; temperature 6.54° C; sand and stones; July 16, 1902 [Grieg, 1904] (1,

Berg. M.).

Christiansund ; 91-183 meters; stony bottom [M. Sars, 1861].

Michael Sars station 85, 1902; west of Kristiansund (lat- 62°53' N., long.

9°06' W.); 450 meters; 3.98° C; gray sand and small stones; August 20, 1902 [Grieg,

1904] (11, Berg. M.; U.S.N.M., 35887).



720 BULLETIN 82, UNITED STATES NATIONAL MUSEUM VOLDME l

Michael Sars station 58, 1902; off Aalesund (lat. 62°26' N., long. 4°49' W.);

420 meters; about 5.00° C; fine black sand and stones; July 21, 1902 [Grieg, 1904]

(1, Berg. M.).

S0ndfjord [Grieg, 189G] (1, Berg. M.).

Kruko, Hus0, Langnuen, Str0rnfjord and Mold0en (27, Berg. M.).

Hus0, 368 meters (10, Berg. M.; U.S.N.M., 35886).

Skaergehavn (8, K.M.).

Flor0en; 91-183 meters; stony bottom [M. Sars, 1861].

V^ringen station 8; entrance to Sogncfjord (lat. 61°00' N., long. 4°49' E.); 366

meters; temperature 6.6° C; clay, sand and stones [Danielssen, 1892].

Six miles west of Sognefjord (1, Berg. M.).

Sognefjord [Grieg, 1896]. Same, Hus0, at the entrance [Grieg, 1904, 1912]. Same,

Hus0, 183 meters; temperature 5.6° C. [Danielssen, 1892]. Same, Kraakoskallen,

Hus0; 190-360 meters [Grieg, 1912]. Vik [Greig, 1904]. Limesand and Vik, 110-146

meters (1, Berg. M.); 110-184 meters (1, Berg. M.); 184 meters (1, Berg. M.). Tveidt

and Vik; 184-311 meters (3, Berg. M.).

Mangerfjord [Grieg, 1896]. Manger [M. Sars, 1868] (25, K. M.). Same, 92

meters (1, and a pentacrinoid stalk, K.M.).

Florvaagsolhavet, near Bergen (1, Berg. M.).

Bergen to Kristiansund [Diiben and Koren, 1846]. Type locality.

North-northwest of Bergen; G. Nilsson, 1880 [Gisl6n, 1923]. Same, 164-311

meters; M. Uddstrom, 1880 [Gisl6n, 1923). Same, 164-366 meters; M. Ohlsson, 1879

[Gisl6n, 1923]. Same, 183 and 274 meters; collected by fisherman from Karingon

[Gisl6n, 1923].

The great fishing bank northwest of Bergen; 183-274 meters; T. Andersson, 1874

Gislen, 1923].

Bergensfjord [Grieg, 1896]. Bergen [M. Sars, 1861; Brunchorst, 1891] (2, Berg.

M.). Same, voyage of Prince Napoleon, 1856 (2, P.M.). Same, 91-183 meters; stony

bottom [M. Sars, 1861].

Hjeltefjord [Grieg, 1896].

Korsfjord [Grieg, 1896].

Bj0rnefjord [Grieg, 1896].

Selb0fjord [Grieg, 1896].

Samlefjord, 274 meters; rocky bottom; BovaUius, 1880 [Gisldn, 1923].

Hardangerfjord [Grieg, 1895]. Same, 100-500 meters; hard bottom [Grieg, 1913].

Same, 549 meters (3, Berg. M.). Jondals Bay [Grieg, 1913]. Jondal; 40-400 meters

(22, Berg. M.). Urevik [Grieg, 1912]. Kirken [Grieg, 1912]. Jonanes [Grieg, 1912].

Trj'glavik; fine clay mixed Avith shell sand [Grieg, 1912]. Eidsvaag and Augestad,

northern side of Straumastein [Grieg, 1912]. Utne, 600 meters; Danielssen [Grieg, 1912].

Bokiifjord; 140-343 meters, and 450-707 meters (3, Berg. M.).

Hellefjord; 184-368 meters (6, Berg. M.).

Bukkenfjord; between Skudesnaes and Hvitings0; 140-343 meters; Nordgaard,

1901 [Grieg, 1904]. Same, between Norems0 and Tungenaes; 450-700 meters; Nord-

gaard, 1901 (Grieg, 1904].

TTior station 3; southwest of Stavanger Gat. 58°32' N., long. 4°18' E.), 280 meters;

April 4, 1903 (4, and pentacrinoids, CM.).
Southwest of Stavanger (lat. 58°11' N., long. 4° E.); 119 meters; Captain Orsted,

May 2, 1897 (5, CM.).
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Jaedcren, 183-274 meters; B. Ohlsson, 1874 [Gisl6n, 1923].

Northwest of Ekersund, 183 meters; collected by fishermen from Karingon in 1873
[Gisl^n, 1923].

Northeastern corner of the fishing banks west of Listerfjord; 113 meters; Captain
Orsted, May 13, 1908 (1, CM.).

West of Listerfjord (lat. 58°12' N., long 4°00' E.); 115 meters; Captain Orsted,
April 19, 1901 (8, CM.).

North Sea Commission July-September 1872 station 215; west of Hanstholm,
Denmark, in long. 6°5r E.; 170 meters; gray muddy sand wath small stones and many
empty worm tubes [Mobius and Biitschli, 1872].

North Sea Commission July-September 1872 station 55; off S0l8vig, Denmark,
183 meters; gray calcareous mud [Mobius and Butschh, 1872].

Kristianiafjord [Grieg, 1902] (1, K.M.).
Dr0bak (about 20, K.M.).

North of the Jutland Bank; 183-366 meters; B. Westergren, 1879 [Gislen, 1923].

Vaderoarna, Bohuslan, Sweden; 110 meters; muddy bottom; Gunhild Expedition,
July 13, 1877, station 19 [Gislen, 1923].

East of Storon, Vaderoarna; 130 meters; T. Gislen, July 29, 1918 [Gisl6n, 1923].

East-northeast of Vaderoarna ; 50 meters; rocky bottom; T. Gisl6n, July 30, 1918
[Gislen, 1923].

West of Hanstholm, Denmark [Mortensen, 1950].

North Atlantic Ocean (1, L.M.).

Ingolj; no locahty (1, CM.).
No locahty; J. Miiller (6, Berl. M., 1052, 1053, 5337).

No locahty [A. H. Clark, 1912J (22, CM.; 2 pentacrinoids. Berg. M.).

Erroneous localities.-—Near Santander, Spain; 960 and 1081 meters [de Folin, 1887]

(probably Trichometra delicata).

Porcupine station 17a, 1870; ofif Cape Carvoeiro, Portugal (lat. 39°39' N., long.
9''39' W.); 1010 meters; temperature 9.61° C [P. H. Carpenter, 1884, 1888] (probably

Trichometra delicata).

Sir Wyville Thomson remarks that this species was found "in nearly every deep
haul of the dredge" from the Faroe Islands to Gibraltar. Probably the specimens taken
in the Bay of Biscay and southward represented Trichometra delicata which has a very

close superficial resemblance to this species.

Jarzj-nsky (1870) recorded this species from various fjords on the Murman coast,

and his records were repeated by Wagner (1885) ; the species referred to was undoubtedly
Heliometra glacialis.

P. H. Carpenter's record (1888) of ienella from the Kara Sea, based upon material

in the Varna collection, also refers to a young individual of Heliometra glacialis.

P. H. Carpenter's records for Porcupine stations 54 and 55 (1884), PfefFer's record

(1895) from eastern Spitzbergen, Schmidt's record (1904) for Thor station 52, and
Vaney's record for Jan Mayen (1914) are based upon Poliometra prolixa.

[Note by A.M.C] The records of Pawsey and Davis (1924) from the Lousy Bank
area and of Dollfus (1924) from Rockall are probably mistakes for Leptometra celtica; the

Rockall depth is much shallower (90 meters) than other records of //. sarsi from the

neighboring areas.
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Geographical range.—From ofT New York and Massachusetts in deep water to

southern Greenland, as far as Bredefjord and lat. 65°15' N. in Davis Strait, and eastward

to Icehind, the Faroe and Shetland Islands, southwest Ireland and the coasts of Scandi-

navia from p.xfjord in East Finmark southward to the full length of the Skagerrak.

Bathymetric range.—From 28 to 1783 meters, the average depth at which it occurs

being 398 meters.

Thermal range.—From 2.00° C. (a single record of 1.46° C. being probably

erroneous) to 8.67° C, the average temperature of the habitat being 4.21° C.

Table 1" -The minimum, maximum, and average depths and temperatures for Hathroraetra sarsi in

different parts of the range.
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with imulily clay unci stones. Here is found an extraordinarily rich and varied fauna,

including Ilathrometra sarsi.

According to Grieg (1912) this species is rather common at Lyktvor in 120 to 600
meters. It is also found at Eiterelv, Limesand, Svartdal, Djupevik, Smedenes and
Ilanevik, in 80 to 200 meters. At Husd at the entrance to Sognefjord it was extraor-

dinarily abimdant in certain localities, as near Kraak0skallen in 190 to 360 meters.

In the southern part of Stromfjord (Grieg, 1895) this species in 1889 and 1891

occurred only very sparingly between 150 and 200 fathoms; but in 1895 it was present

everywhere in the waters around Hus0en in great numbers. In several localities the

sea bottom appeared to be densely covered with it, and twice the dredge came up
filled exclusively with this crinoid. The reverse was the case with Mynotrochus rinki

which is found in the same localities at Husden as Hathrometra sarsi; in 1889 it was
very numerous, but in 1895 only a few mdividuals were found.

Nordgaard (1893) says that this species is common at Skarnsundet on pebbly
bottom, where it is predominantly foimd attached to sponges.

Occurrence of the pentacrinoids .—^Tho pentacrinoids of this species are known from
the following locahties: /ngo// station 9, west of Iceland, 540 meters; /ngro// station 81,

southwest of Iceland, 887 meters; Thor station 57, off southeastern Iceland, 500 to

560 meters; southeast of Iceland (lat. 64°16' N., long. 11°14' W.), 347 meters; off

southeastern Iceland (lat. 64°16' N., long. 11°04' W.), 350 meters; Brettesnaes, Lofoten

Islands, 183 to 367 meters; Slcraaven, Lofoten Islands, 548 meters; Guldbrand Islands,

183 and 184 to 220 meters; Manger, 92 meters; Hus0en, Sognefjord, 183 meters, tem-
perature 5.6° C. (given by mistake in part 2, p. 573, with the data of V^ringen station

S); Thor station 3, southwest of Stavanger, 280 meters. For a description of the

pentacrinoids see part 2, p. 564.

Genus FARIOMETRA A. H. Clark

Antedon (part) Hartlaub, Bull. Mus. Comp. Zool., vol. 27, No. 4, 1895, p. 11-1, and foUowng authors.

Thaumatometra (part) A. H. Clark, Proc. Biol. Soc. Washington, vol. 21, 1908, p. 128.

Trichometra (part) A. H. Clark, Smithsonian Misc. Coll., vol. 52, pt. 2, 1908, p. 232.

Xepiometra (part) A. H. Clark, Journ. Washington Acad. Sci., vol. 7, No. 5, 1917, p. 130.

Fariometra A. H. Clark, Journ. Washington Acad. Sci., vol. 7, No. 5, 1917, p. 128 (referred to the
Bathymetrinae), p. 130 (type species Trichometra explicata A. H. Clark, 1908; diagnosis; range;
included species); No. 16, p. 510 (in key; range); Unstalked crinoids of the Siboga-Exped., 1918,

p. 245 (in key; range), p. 248 (key to the included species) .—Gisl^n, .\rk. Zool., vol. 19, No.
32, 1928, p. 11; Rep. Swedish Deep Sea Exped., vol. 2, Zool., No. 4, 1951, p. 55 (depth).

Diagnosis.—A genus of Bathymetrinae in which the centrodorsal is conical; there

are XXX or more cirri, of which the longest have 21 to 36 segments; the longer cirrus

segments are at least two and a half times as long as broad and even the shorter distal

ones are usually longer than broad; the brachials have spinous distal ends; P, has

up to 23 segments, of which not more than three or four of the basal ones are as broad
as long; the genital pinnules of the female do not bear marsupia.

Type species.— Trichometra eiplicata A. H. Clark, 1908.

Geographical range.—From the iVrabian Sea to the East Indian region, and off

the west coast of America from Panama to southern California.

Bathymetrical range.—From 204 to 2194 meters.

Thermal range.—Ytovq. 2.44° to 7.88° C.

Remarks.—As originally outlined in 1917 the genus Fariometra included only the

556-622—67 47
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species explicata, scutifera and dione; this interpretation was followed in the Sihoga

report in 191S. But of the species assigned at the same time to the genus Nepiometra

I now believe that all but the type, N. laevis, should be placed in the genus Fariometra.

The treatment of this genus as detailed in tiie following pages must be regarded as

purely provisional because of the paucity and fragmentaiy condition of the available

material in most of tlie included species.

[Note by A.M.C] Following an attempt to summarize the characters of the

species of the subfamily Bathjanetrinae, I decided that Thaumatometra sokofrae John

is more nearly allied to the species of Fariometra with their longer cirri of more numerous

segments than to those of the genus in which it was first placed. I have accordingly

modified the following key to include sokotrae and at the same time to give less promi-

nence to the (somewhat variable) proportions of the centrodorsal in defining the

species. Fariometra scutijera and F. obscura have been removed from the key since

their cirri and pinnules are unknovvTi, the arms of the type specimens having been

broken at the first syzygy. The former is distinguished by having the second brachials

unusualh' long.
KEY TO THE SPECIES OF FARIOMETRA

a'. Elements of the IBr series with straight, more or less parallel sides, the IBrj not cut away or nar-

rowed distally.

6". Longest cirri with up to 36 segments (Arabian Sea; 2194 meters) sokotrae (p. 725)

6'. Longest cirri with less than 30 segments.

c'. Cirri with 25-28 segments; sides of the IBr series and lower brachials sharply and broadly

flattened (Philippine Islands; 509-1314 meters) explicata (p. 728)

c'. Cirri with 21-22 segments; sides of the IBr series and lower brachials with projecting spinous

patches, not flattened (south of Celebes and north of New Guinea; 1158-1956 meters).

io (p. 729)

a'. The sides of the IBri converging, the lateral angles of the axillaries being produced beyond them to

define a conspicuous, usually rhombic, pore in each interradius.

6'. Longest cirrus segments not more than three times as long as broad.

c'. Pj only about two thirds the length of Pi; centrodorsal nearly twice as wide at the base as it is

high (Maldive area; 797 meters) sewelli (p. 732)

c'. Pj similar in size to, or larger than, Pi; centrodorsal only a quarter to a half again as wide at

the base as it is high.*

d'. Peripheral cirri with about 21 segments; Pi and Pj similar in length.

e'. Pi with about 16 segments; the two first brachials of each pair of arms not in contact;

centrodorsal only a quarter again as wide at the base as it is high (Makassar Strait

and the Kei Islands; 245-724 meters) dione (p. 734)

e'. Pj with about 21 segments; the first brachials in contact inwardly ; centrodorsal about

half again as wide at the base as high (south of Lombok, Lesser Sunda Islands; 1097

meters) nicippe (p. 737)

d'. Peripheral cirri with about 28 segments; Pj larger than Pi (southeast of Cerara; 204 meters).

alcyon (p. 736)

62. Longest cirrus segments five or six times as long as broad (Panama to southern California; 590

(?343)-1788 meters) .parvrxla (p. 738)

FARIOMETRA SCUTIFERA A. H. Clark

Fariometra sculifera A. H. Clark, Journ. Washington Acad. Sci., vol. 7, No. 5, 1917, p. 130 (listed;

nomen nudum); Unstalkod crinoids of the iSi6oja-Exped., 1918, p. 248 (in key; range), p. 249

(detailed description; sta. 119), p. 273 (listed).

Fariometra scudi/era A. H. Clark, Unstalked crinoids of the iSitoffO-Exped., 1918, pi. 24, fig. 93.

'F. ohtnira from the Laccadlve Islands In 786 meters, probably belongs In this section of the key. Its diri and pinnules are un-
known. It Is dealt with on p. 731 (A.M.C).
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Diagnostic features.—The second brachials are shield-shaped and much longer than

broad; the pinnules and cini are unknoM-n.

Description.—The centrodoi-sal is sharply conical with straight sides, 3.5 mm. in

diameter at the base and 3.0 mm. from the apex to the interradial border [or 2.5 mm.
in vertical height—A.M.C.]. It is thicldy covered ^vith very numerous cirrus sockets

[wliich appear to be arranged in vertical rows at least interradially—A.M.C.].
The cirri are unkno\ra.

The distal borders of the radials are even ^vith the rim of the centrodorsal in the

median line, and slightly produced, ver\' much less than in most related species, in

the interradial angles. The distal angles of the radials are slightly separated.

The IBri arc very short, from eight to ten times as broad as the median length,

the proximal border parallel ^sith the curved border of the radials, the distal border on
either side of tlic median line convex, nearly parallel with the concave proximal sides

of the axillaries; in direct lateral view (viewed at right angles to the dorsoventral axis)

the IBri appear almost or quite bisected by the proximal process of the axillaries.

Tlie bases of the IBr, are widely free laterally. The IBrj (a.xillaries) are about as

broad as long with the distal angle considerably produced; the lateral angles project

somewhat beyond the distal angles of the IBrj so that narrow elongate water pores are

formed. Neither of these two ossicles have ventrolateral processes.

The 10 arms are all broken at the first syzygj^, though some pieces remain attached
in one s\mtypc. The first brachial is extremeh* short in the median line, very slighth*

longer in inner length, but four or five times as long externally; the inner sides of two
adjacent first brachials diverge at approximately a right angle. The second brachial

is longer than broad, rather sharply convex dorsally, with the proximal sides rather

strongly concave so that a relativelj' long and narrow process incises the first brachial.

There is little or no eversion of the distal edges of the brachials, which are almost or

quite smooth.

The width of the arm at the first syzygy is 1 .6 mm. and the length from the proximal
edge of the IBri to the second syzygy at 9+10 is about 10.5 mm. in the syntype in

the Amsterdam Museimi.

Locality.—Siboga station 119; Celebes Sea (lat. 1°33'30" N., long. 124°41' E.);

1901 meters [A. H. Clark, 1918] (2, U.S.N.M., E. 438; Amsterdam M.).

FARIOMETRA SOKOTRAE John

TTiaumatometra, sp. A. H. Clark, Proc. U.S. Nat. Mus., vol. 40, 1911, p. 51 (lat. 14° 20' N., long. 52°
30' E.); Crinoids of the Indian Ocean, 1912, p. 247 (same); Smithsonian Misc. Coll., vol. 61, No.
15, 1913, p. 71 (same); Die Crinoiden der Antarktis, 1915, p. 147 (same); John Murray Exped.
1933-34, Sci. Reports, vol. 4, No. 4, 1937, p. 102 (same), pp. 104, 105.

Thaumatometra sokolrae John, Ann. Mag. Nat. Hist., ser. 10, vol. 20, 1937, p. 169 (description); fig. 3
p. 170; pi. 3, fig. 3.

Diagnosticfeatures.—The centrodorsal is conical, almost as high as it is wide at the
base; the cirri are about LX, 21-36, the longest segments about four times as long as

their median widths and even the distalmost segments are still slightly longer than wide;
the IBr series have more or less straight sides, the IBr, not being narrowed disfally.

Description.—'YhQ centrodorsal is a high cone, nearly as higli as it is broad at the
base, with almost straiglit sides. The apex is rounded in the four larger specimens,
truncated in the smaller. The ventral edge is produced into strong interradial angles
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in the larger specimens. The dorsal pole is large and very rough, being thickly covered

\vith tuftlike protuberances. The cirrus sockets are closely set, arranged in slightly

irregular columns of from tliree to five, usually four, sockets. There are three columns

to each radial area so that the number of sockets is about sLxty.

Cirri about LX, 21-36, up to 20 mm. in length, long and slender. The first seg-

ment is short, the second is about as long as broad, and the third is about twice as long

as broad and slightly constricted centrally. The fourth to the tenth or so are consider-

ably longer than broad—the earlier may be four tunes as long as the least width. Tliey

are slightly constricted centrally and the distal end of each is expanded so as to form a

flare around the base of tlie next. The outer segments are shorter, but even the most

distal are slightly longer than broad. Each is broader distally than proximally, the

greater widtli being on the dorsal side so that the side of the end of the cirrus has a

serrated appearance. The shorter distal segments are slightly broader than the elon-

gated pro.ximal segments, so that the end of the cirrus is a little heavier in appearance

than the rest. The opposing spine may be weak or moderately strong and may be

directed obliquely forward or stand out at right angles to the penultimate segment.

The terminal claw is strong.

The radials are visible in the midradial line, though very short. They are produced

into high angles, and more clearly seen, laterally. The distal edge is strongly concave.

The IBri are from four to six times as broad as long, only slightly incised by the axilla-

ries, and not in contact laterally although their sides are straight or even sHghtly

divergent. The IBr2 (axillaries) are about as broad as long with the distal edges

strongly concave, the pro.ximal only slightly so. The distal edges of the elements of

the IBr series may be raised into slight finely thorny ridges.

The arms are broken in all the specimens. The longest remaining, in two of the

larger specimens, measiu-e 15 to 17 mm. from the axillaries and consist of 20 brachials.

The first brachials are short and somewhat wedge-shaped, much shorter interiorly

than exteriorly. They are incised, though not deeply, by the second brachials. The

proximal margin of the second brachial is a broadly rounded triangle. The interior

edge is very short and the exterior about tliree times as long, so that the distal edge,

which is concave, runs back obUquely. The first syzygial pair (composed of brachials

3-1-4) is longer interiorly than exteriorly. The four brachials (the fifth to the eighth)

between the first and second syzygial pairs alternate in that the interior edge of one and

the exterior of the next is the longer. The difference between the interior and exterior

lengths is greater in the fifth to seventh than in the eighth brachials. Each is about as

broad as its greatest length. In the fifth brachial tJie proximal interior corner is pro-

duced backwards and the distal interior corner strongly produced forward so that the

interior edge is much longer than the exterior and the proximal and distal edges are

obUque; the latter is sHghtly concave. On the sLxth brachial the pro.ximal exterior

corner is stronglj' produced backwards, the distal exterior corner produced forwards.

The proximal interior corner of the seventh brachial is strongly produced backwards.

The distal interior corner maj^ be sHghtly produced forwards. The eighth brachial is

less iiTegular ; the pro.xhnal exterior corner is slightly produced backwards; the brachial

reaches slightly farther forward on the interior than on the exterior side, but the corner is

not produced. The edges of these brachials may be slightly raised and produced into fine

inconspicuous spines. The brachials beyond the second syzygial pair are of a different

shape from the lower. One lateral edge, alternately the interior and the exterior on
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successive brachials, is miicli longer than—as much as four times as long as—the other;

the proximal and distal edges are strongly oblique, the former slightly concave, the

latter faintly convex and armed with small spines. It seems likely, according to Dr.

John, that the distal brachials of this species are stronglj' spinous.

Syzygies occur between brachials 3+ 4, and usuaUy 9+10 and 14+15. In the

few arms that remain unbroken some little way beA'ond the third syzygy the syzygial

pairs in that region are separated by one or two brachials only. The length from the

proximal edge of the IBri to the second syzygy is 8.0 mm. and the width at the first

sj'zygy is 1.2 mm. in the larger syntvpes.

In none of the specimens are any of the pinnules complete. Pi is not nearh* com-
plete in any of them; it has the first 4 segments short but the fifth is shghtl}^ longer

than broad. The following are descriptions of the best preserved pinnules of one

large specimen. P^ is about 4 mm. long and is composed of 11+ segments. The first

segment is short, the second to fifth are as long as broad and a Uttle compressed from

side to side, and the sixth to eleventh are more rounded and become progressively

longer and more slender. The sixth is nearly, the eleventh a little more than, twice as

long as broad. P2, a genital pinnule, is about 4 mm. long and consists of 9+ segments.

In another specimen it consists of 12 segments and appears to be nearly complete.

The first segment is broader than long, the second and third are about as long as broad

and of an irregular shape having a narrow dorsal edge, and the fourth and fifth are

longer than broad. The sixth is more than twice as long as broad and narrower distally

than proximally. The remaining segments become progressively more slender and are

tlu'ee or more times as long as broad. The small gonad lies on the fourth to sixth

segments. P^ is very like P2. Pc is about 5 mm. long with 10+ segments. The first

and second segments are slightly broader than long, the third is as long as broad, the

fourth is nearly, the fifth quite, twice as long as broad, and the sixth is more than twice

as long as broad. The seventh to tenth are more slender and three or more times as

long as broad. There is a large gonad on the fourth to fifth segments. P5 of another

specimen is 4 mm. long, with 8+ segments, of which the first is broader than long, the

second and third are sUghtly longer than broad, the fourth is twice and the fifth more
than twice as long as broad, and the sixth to eighth are three or more times as long as

broad.

There are no side- or covering-plates on the one pinnule examined for them.

Remarks.—^Dr. John said that this is a small species, represented by five specimens,

all with the arms broken, one considerably smaller than the others. He remarked
that this species appears to be best placed in Thaurnatometra although the number of

cirrals is gi'eater than in any other species of the genus, in none of which, so far as is

known, do thej' exceed 22, as opposed to up to 30 in this species.

[Note by A.M.C] As noted under the heading of Faiiometra, I cannot agree with

this inclusion of sofcotrae in Thaumaiometra. The discrepancy in number of cirrus

segments seems to me to be too great to allow it. The majority of the species of

Tliaumafometra have only about 15 segments in the longest cirri, although the very

large T. tenuis may have up to 22. As for the proportions of the cirrus segments,

most of the species of Fariometra have the outer segments slightly longer than broad

also. However, the longest segments are relatively longer in sokotrae than in any
species of Fariometra except F. parvida, which is also marked off geographically from
the rest of the genus. Although the total number of cirrus segments is greater in
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sokotrae than in the species of Fanometra, the difference is less than that between

sokotrae and the species of Thaumatometra. There seem to me to be no characters of

much significance distinguishing between the two genera other than tliose furnished

by the cirri.

Locality.—'Norilwvcsi of Sokotra, ^Nxabian Sea (lat. 14°20' N., long. 52°30' E.);

2194 meters; cable repau- ship Eledra; July 10, 1909 [A. PI. Clark, 1911, 1912, 1913,

1915, 1937; John, 1937] (5, B.M.).

Z/is/orT/.-—During a visit to the British Museum in 1910 I examined the five speci-

mens upon which this species is based, but did not have time to draw up a description

of them. I mentioned them as Thaumatometra, sp. in several papers, including the

report of the John Murray Expedition in 1937, which prompted Dr. Dilwyn John to

describe and name the species later in the same year.

FARIOMETRA EXPLICATA (A. II. Clark)

[See vol. 1, pt. 1, fig. 224, p. 243]

Trichomelra explicata A. H. Clark, Smithsonian Misc. Coll., vol. 52, pt. 2, 1908, p. 232 (description;

Albatross sia. 5123); Proc. U.S. Nat. Mus., vol. 39, 1911, p. 563 (Albatross sta. 5349); Crinoids

of the Indian Ocean, 1912, p. 239 (synonymy; Philippine Is., 283-730 fms.).

Fariometra explicata A. II. Clark, Journ. Washington Acad. Sci., vol. 7, No. 5, 1917, p. 130 (listed);

Unstalked crinoids of the Siboga-Exped., 1918, p. 249 (in key; range), p. 250 (synonymy;

Albatross stas. 5123, 5115, 5349).

Diagnostic features.—The ossicles of the division series and the first two brachials

are in close lateral contact throughout and sharply and broadly flattened laterally; the

cirri have up to 28 segments.

Deftcription.—The centrodorsal is conical, in lateral view an equilateral triangle

with slightly convex sides.

The peripheral cirri are composed of 25 to 28 segments, of which the longest

are from 2 to 3 times as long as the diameter of the much expanded, produced, and

overlapping distal ends [presumably about 4 times the median diameter—A.M.C.],

and the last 7 to 10 are about as long as broad.

The distal borders of the radials are even with the rim of the centrodorsal. The

IBri are short, in lateral contact with their neighbors, and much incised in the median

line. The IBr2 (axillarics) are rhombic, and nearly as long as broad.

The ossicles of the IBr scries and the first two brachials are in lateral apposition

and laterally flattened. The synarthrial tubercles are slightly developed. The ossicles

of the IBr series and the lower brachials have abruptly everted and finely spinous distal

edges ; after the second syzj^gy this eversion of the distal edge of the brachials gradually

becomes more and more recumbent, taking the form of an overlapping of the distal

edges of the brachials which gradually dies away, disappearing after about the twentieth

brachial. The spinous eversion of the distal borders of the earlier brachials is somewhat

broader than in Trichometra cubensis, and does not stand out so high.

The 10 arms are about 50 mm. long. The first brachial is about twice as broad as

long exteriorly, those of each arm pair being inwardly united at the base. The second

brachials are much larger, irregularly quadrate. The first syzygial pair (third and

fourth brachials) and the following brachials are wedge-shaped, about as long as broad,

after the tenth becoming very obliquely wedge-shaped and considerably longer than

broad, the length gradually increasing distally.



PART S A MONOGRAPH OF THE EXISTEN'G CRINOIDS 729

Sj'zygies occur between brachials 3+4, 9+ 10, and 14+ 15, and distally at intervals

of 2 muscular articulations.

Pi is 10 mm. long with 20 segments, resembling the same pinnule in Trichometra

cttbensis but proportionately stouter. P, is 7 mm. long with 16 segments, more slender

than Pi ; the first three segments are about as long as broad, and the following gradually

increase in length. P3 is 7 mm. long \\ith about 20 segments, rather stouter than Pj;

the fii-st three segments are about as long as broad. P4 is 7 mm. long and carries a

small gonad. The following pinnules are similar, but have larger gonads. The distal

portion of the arms is lacking in all the specunens.

Localities.—Albatross station 5349; Palawan Passage, Philippine Islands; Point

Tabonan bearmg N. 85° E., 45.2 miles distant (lat. 10°54'00" N., long. 118°26'20"

E.); 1334 meters; temperature 4.78° C; December 27, 1908 [A. H. Clark, 1911, 1918]

(I, U.S.N.M., 36043).

Albatross station 5123; eastern coast of Mindoro, Philippine Islands; Malabrigo

Light bearmg N. 44° W., 32.5 miles distant (lat. 13°12'45" N., long. 121°38'45" E.);

517 meters; green mud; February 2, 1908 [A. H. Clark, 1908, 1918] (1, U.S.N.M.,

25452). Type locality.

Albatross station 5115; Verde Island Passage, Philippines; Sombrero Island bearing

N. 49° E., 7.3 miles distant (lat. 13°37'11" N., long. 120°43'40" E.); 621 meters;

density 1.02454; January 20, 1908 [A. li. Clark, 1918] (1, U.S.N.M., 36014).

Geographical range.—Northern Philippuie Islands.

Batkymetrical range.—From 517 to 1334 meters.

Thermal range.—One record, 4.78° C.

FARIOMETRA lO (A. H. Clark)

Figure 45

Antedon alternala (part) P. H. Carpenter, Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 179

(specimen from sta. 218), pi. 32, fig. 6; similarly included in alternala by following authors.

Thaumalomclra alternala (part) .\. H. Clark, Proc. Biol. Soc. Washington, vol. 21, 1908, p. 128

Oisted) I
Proc. U.S. Nat. Mus., vol. 34, 1908, p. 265 (additional element in a IBr series in the

Challenger specimen compared to the same in a Japanese specimen of Poecilometra acoela [scalaris])
;

Crinoids of the Indian Ocean, 1912, p. 246 (New Guinea).

Trichometra delicata (not T. delicata A. H. Clark, 1911) A. H. Clark, Notes Leyden Mus., vol. 34,

1912, p. 146 (description; Siboga sta. 211; includes Antedon alternala P. H. Carpenter, 1888, in

part); Unstalked crinoids of the Siboga-Expcd., 1918, p. 252 {= Nepiometra to).

Trichometra Idelicala A. H. Clark, Smithsonian Misc. Coll., vol. 61, No. 15, 1913, p. 64 (published

reference to the specimen in the B.M.; Challenger sta. 218).

Nepiomclra io A. H. Clark, Journ. Wa-shington Acad. Sci., vol. 7, 1917, No. 5, p. 130 (listed); Un-
stalked crinoids of the Siboga-'Exped., 1918, p. 251 (in key; range), p. 252 (synonymy; detailed

description; sta. 211), p. 274 (listed), pi. 26, fig. 97; Ann. Mag. Nat. Hist., scr. 10, vol. 10, No. 58,

1932, p. 388 (compared with A^. nicippe sp. nov.).

Diagnostic features.—In the two known specimens the arms arc only 30 mm. long;

the cirri are about XL, 20-22, with the longest segments about twice as long as the

width of the expanded distal ends [or nearly three times the median diameter—A.M.C.]

;

the sides of the division scries are more or less parallel but rugous, tlie IBr, having

the sides slightly divergent, not narrowed at the dir^tal end.

Description [modified by A.M.C.].—The centrodorsal is rounded conical, 1.4

mm. in basal diameter and 1.1 mm. in vertical licight. There are nearly forty well-
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defined cirrus sockets arranged in shallow diagonal rows, thougli some tendency to align-

ment in vertical columns is evident on the peripheral half of the ccntrodorsal. The apex-

is covered with a number of thorny-tipped papillae.

The cirri are about XL. No complete peripheral ones remain but the longest of

those in the next row has 22 segments. Most of the segments have very flared distal

and to a lesser extent proximal ends. The second one is already longer than its median

width and the fourth and fifth, which are the longest, are three times as long as their

median widths or twice the width of their distal ends. The last 5 or 6 segments before

the terminal claw are little, if at all, longer than wide. These last segments are much
less flared and develop a slightly carinate dorsal spine.

The radials are very short in the median line, but extend well up in the angles of

the calyx so that the bases of the IBri are not in apposition.

The IBri are very short, about five times as broad as long in the median line, shghtly

longer laterally than centrally; the lateral borders are parallel; the distal edges, except

in the median line, are everted and finely spinous; the proximal border is slightly everted;

there is a tuft of spines on each of the distal angles. The IBrj (axillaries) are almost

triangular with only a moderate proximal angle and slightly broader than long; the distal

edges are slightly everted and very finely spinous; the lateral angles are covered with

spines; the IBr series and lower brachials are in lateral contact except for small "-{-"

shaped water pores between adjacent articulations.

Figure 45.

—

Fariometra io (A. H. Clark), holotype.

The 10 arms are about 30 mm. long; the brachials have only very slightly produced

and very finely spinous distal ends. S3'z\gies occiu- at brachials 3+4 and 9+ 10 and the

distal intersyzygial interval is two muscular articulations. The width at the first

syzygy is 0.9 mm. and the length from the proximal edge of the IBri to the second

syzygy is 5.5 to 6.0 mm.
No complete Pi is present. Pj has 9+ segments, probably about 12. The longest

segments are up to four times as long as broad. P^ or P3 is the first genital pinnule.
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Abnormal specimen.—The single individual from Challenger station 218 is peculiar

in having an additional ossicle in one of the IBr series inserted between the two normal

elements. This ossicle is about half as high as the IBri, and appears to be con-

nected with the IBr, by a straight muscular articulation and with the IBrj by synarthry.

N^otes [by A.M.C.].—The Challenger specimen has the centrodorsal low, rounded

conical; 1.5 mm. in basal diameter and 1.0 mm. in height. The cirrus sockets are ar-

ranged in 15 almost perfectly regular vertical columns of usually 3 sockets in each so that

the total number is XIj-XLV. No cirri remain. The figiu-e in the Challenger Report,

pi. 32, fig. 6, does not bring out the columnar arrangement of the cirrus sockets.

As in the Siboga specimen the rugous patches on the sides of the division series

and proximal brachials are very conspicuous and the water pores are again notably "-{-"-

shaped. The width at the first syzygy is 1.0 mm. and the length from IBri to Br,

is 7.0 mm.
The longest remaining P, has 11 segments and measures 4 mm. When complete it

probabl}' had about 15 segments and was at least 1 mm. longer.

P2 has 10 segments and is 3.5 mm. long. The segments are about four times as

long as wide after the first two, whereas in Pj even the eleventh segment is still relatively

shorter than this and the more proximal ones are mostly less than twice as long as wide.

P3 has 7+ segments, probably about 10 and bears a gonad.

Ps has 9 segments and measures 3.8 mm. in length. All the segments are very

elongated.

Localities.—Siboga station 211; east of Saleyer (south of Celebes) (lat. 5°40'42"

S., long. 120°45'30" E.); 1 158 meters; coarse gray mud, with the superficial layer more

fluid and brown; September 25, 1899 [A. H. Clark, 1912, 1918] (1, Amsterdam M.).

Type locality.

Challenger station 218; north of New Gumea (lat. 2°33' S., long. 144°04' E.); 1956

meters; temperature 2.44° C; blue mud; March 1, 1875 [P. H. Carpenter, 1888; A. H.

Clark, 1913, 1918] (1, B.M.).

Remarks.—P. H. Carpenter's figure of the specimen of "Antedon alternata" dredged

at Challenger station 218 shows that it belongs to a species of Fariometra, and it seems to

agree in its characters with F. io.

In 1912 I described a new species which I called Trichometra delicata, based upon

a single specimen which had been dredged by the Siboga at station 211, overlooking the

fact that in the year preceding I had described under the same name a very diflFcrent

species which had been taken by the Travailleur in the Atlantic.

In 1918 the new species from the Siboga collection was redescribed and figured

under the name of Nepiometra io.

FARIOMETRA OBSCURA (A. H. Clark)

[See vol. 1, pt. 1, fig. 222, p. 243]

Trichotnelra obscura A. H. Clark, Proc. Biol. Soc. Washington, vol. 22, 1909, p. 149 (description;

7°17'30" N.,76°54' E., 430 fms.) ; Crinoids of the Indian Ocean, 1912, p. 240 (synonymy; de-

tailed description; locality), fig. 45, p. 240.

Nepiometra obscura A. H. Clark, Journ. Washington Acad. Sci., vol. 7, No. 5, 1917, p. 130 (listed);

Unstalked crinoids of the Siboga-Exped., 1918, p. 245 (in key; range; references).

Diagnostic features.—The single known specimen is of large size, wdth the centro-

doi-sal measuring 3.5 mm. in basal diameter by 3 mm. in height; there are conspicuous

5S6-622—67 18
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water pores between the division series, the IBr, having convergent hiteral edges. The

cirri and pinnules are unknown.

Descnpiion.—The centrodorsal is conical, with the sides slightly convex, 3.5 mm.
broad at the base and 3.0 mm. high.

The cirri are lacking.

The distal edges of the radials are even with the rim of the centrodorsal. The

IBri are very short and bandlike, not quite in contact basally, with the lateral edges

converging rather sharply. The IBr2 (axillaries) are slightly broader than long, with

the anterior and lateral angles rather strongly produced and with a rounded posterior

process incising the IBri.

The 10 arms are all broken ofT at the base; the longest stump measures 9 mm. to

the tenth brachial.

The pinnules a e all broken.

Locality.—Investigator station 232; Laccadive Sea, southwest of Cape Comorin,

India (lat. 7°17'30" N., long. 76°54'30" E.); 786 meters; temperature 3.3° C; gray

mud; August 19, 1897 [A. H. Clark, 1909, 1912] (1, I.M.).

Remarks.—The only known specimen of this species is so fragmentary that perhaps

it should never have been described. It was dredged by the Investigator in 1S97 and

described in 1909, and again, in more detail and with a figure, in 1912.

FARIOMETRA SEWELLI A. H. Clark

Figure 46

Fariometra sewelli A. H. Clark, John Murray Exped. 1933-34, Sci. Reports, vol. 4, No. 4, 1937,

p. 87 (listed), pp. 96, 97 (sta. 143; description; remarks), p. 102 (listed), p. 103, pi. 1, fig. 5.

Diagnostic features.—The centrodorsal is large, conical, twice as broad at the base

as it is high; the cirri number about LV, with about 26 segments, of which the longest

are nearly three times as long as their proximal breadths and the last four or five

about as long as wide or shorter; the division series are modified to leave conspicuous

water pores between them ; Pj has about 23 segments, of which the first 5 are not longer

than broad; P2 has about 15 segments, is about two-thirds the length of Pi, and is a

genital pinnule in the unique type specimen.

Description.—The centrodorsal is conical with straight sides and a quite sharply

rounded papillose apex. It is 3.5 mm. in basal diameter and about 1 .7 mm. high. The

cirrus sockets number about 55; they are rather small and well-spaced, and tend to

occur in vertical rows. There are about 4 sockets under each radial.

A single detached cirrus which presumably belongs to this specimen was found

wedged between the arms. It has 26 segments and measures 13 mm. in length. The

first segment is very short, the second not quite as long as wide, the third is three-

quarters again as long as wide. The fifth and sixth are the longest and are just under

three times as long as broad at their pro.ximal ends and the following segments become

progressively shorter so that the fifth one from the tip is only as long as broad and

the penultimate is a little shorter. In shape, all the segments are somewhat expanded

at their distal ends, particularly on the dorsal side of the distal segments. The ante-

penultimate segment has a small tubercle on the middle of the dorsal side. The

opposing spine on the penultimate segment has a double apex; it is very well developed.

The terminal claw is strong and curved.



A MONOGRAPH OF THE EXISTING CRIXOIDS 733

The radials are even witli tlie rim of the centrodorsal in the midradial line, hut

extend well up in the interradial angh's, where their distal angles are separated by a

notch. One radial is malformed, divided into three swollen parts, as indicated on the

right in fig. 46,o. The IBr, arc very short, about eight times as broad as the median

length with the distal edge slightly concave in the middle, rather strongly everted and

armed with fmo spines laterally. The lateral borders are somewhat convergent and

slightly convex and are widely separated from those of their neighbors. The IBrj

(axillaries) are rhombic, with the two proximal sides slightly and the two distal sides

strongly concave; they are about half again as broad as long; the distal angle is pro-

duced and narrow. The lateral angles of adjacent IBr^ meet over the broad gap between

the lateral borders of the IBri, forming a conspicuous pore. The distal edges and the

outer portions of the proxunal edge are everted and finely spinous.

The 10 arms are about 50 nmi. long. From the proximal side of the IBri to the

second syzygy (9+10) is 9 to 9.5 mm. and the width at the first syzygy (3+ 4) is 1.5

mm. The first brachials are short, nearly or quite three times as broad as the outer

(greater) length. The proximal and distal borders are parallel from the inner side to

the midradial line and then the latter diverge. The distal border, except in the middle,

is everted and finely spinous. The inner edges of adjacent first brachials are united in

their pro.ximal halves while their distal halves diverge forming a right angle. The

second brachials, which are slightly broader than long, approximate inwardly in a

manner comparable to the axillaries forming another pore with the first brachials like

that between the division scries hi each interradius. The brachials following the first

syzygy are at first wedge-shaped and then become triangular and longer than broad.

The distal edges of the brachials, though scarcely produced, are finely spinous, and

tliose of the pro.ximal ones are somewhat thickened.

Syzygies occur distally at intervals of about two muscular articulations.

Pi is 10 mm. long with 22 to 23 segments, of which the first is rhombic, about twice

as broad as long. The next four are similar but increase in length with the edge toward

(rnn^o:

Figure 46.

—

Fariomttra lewelli \. II. Clark, holotype: a. Lateral view of calyx, b, Pj,

lacking the tip; c, cirrus.
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the arm tip produced into a high triaugular process. The sixth segment is sUghtly

longer than broad, without a carinate process. The segments following gradually

increase in length so that the outer are greatly elongated, about six times as long as

their expanded ends. The pumule is long and very slender, becoming filiform distally.

The distal ends of the segments are produced and finely spinous.

Pg is longer, probably about 13 mm. long and with 25 segments; the 21 segments,

which are the most that remain, measure 12 mm. The segments are relatively more

attenuate than those of Pi.

Pj is slightly stouter than Pi, 7 mm. long and with 14 segments, of which the first

is rhombic, twice as broad as long, after which the length increases so that the fourth is

slightly longer than broad and the fifth is half agam as long as broad. The segments

following are more slender and attenuate. The third and following segments have

everted and finely spinous distal ends. A large fusiform gonad occupies the entii-e

inner border of the sixtli to eighth segments.

Locality.—John Murray E.xpedition station 143; Maldive area (from lat. 5°15'48"

N., long. 73°22'48" E. to 5°13'42" N., 73°23'36" E.); 797 meters; at 770 meters,

temperature 7.88° C; bottom, sand [A. H. Clark, 1937] (1, B.M.).

Remarks [by A.M.C.].—Mr. Clark compared this species with Fariometra dione

from the Moluccas, but when fitting it into the key I found that it has more in common

with F. obscura from off the adjacent Laccadives, only the lower centrodorsal serving

as a slight distmction as far as is known, since the cirri and pinnules of the single

specimen of obscura were lost.

FAKIOMETRA DIONE A. H. CUrk

Fariometra dione A. H. Clark, Journ. Washington Acad. Sci., vol. 7, No. 5, 1917, p. 130 (listed);

Unstalked crinoids of the Sifcoja-Exped., 1918, p. 249 (in key; range), p. 250 (detailed description;

sta. 85), p. 272 (listed), pi. 26, fig. 85; John Murray Exped. 1933-34, Sci. Reports, vol. 4, No. 4,

1937, p. 97 (comparison with F. sewelli).

Diagnostic Jeatures.—The centrodorsal is conical, in the type it is 2.2 mm. high by

2.6 mm. basal diameter; the cirri are XLV-C, with up to 21 segments, at least when the

smaller number is present; the longest segments are up to three times as long as theii-

median widths; the sides of the IBri converge distally and the lateral angles of the

iixillaries are produced beyond them defining a water pore in each interradius; the two

first brachials of each pair of arms are not in contact inwardly; Pi has about 16 segments,

of which the first three are broader than long; Pj and P3 are stouter than Pj but similar

to it in length.

Description.—The centrodorsal is conical, the sides practically straight, just

curving in at the base; m the type it is 2.6 mm. in basal diameter, 2.6 mm. from the

apex to the interradial border and 2.2 mm. in vertical height. The type also has about

100 cirrus sockets ahnost completely covering the centrodorsal [arranged in fairly

distinct vertical rows—A.M.C.]; all the cirri are lost. In another specimen the cirri

are given as XLV-L, 17-21, and up to 15 mm. long. In the long peripheral cirri tlie

first segment is very short, the second is twice as broad as long, the third is slightly

longer than broad, the fourth is twice as long as its median width or even longer, and

those followmg are between two and a half and three times as long as broad. After

the eighth the length decreases, so that the tei-minal four or five are only very slightly,

if at all, longer than broad. The segments from about the twelfth onward have the

dorsal sm-facc sharply carinate and the distal dorsal edge slightly produced, overlapping
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tlie base of the succeeding segment, but this production is not everted, so that the pro-

file of the cirrus is not serrate. The opposing spine is small, arising from the entire

dorsal surface of the penultimate segment, with the apex terminal. The terminal claw-

is slightly longer than the penultimate segment, moderately stout and moderately and
evenly curved. The apical cirri of the same specimen are exceedingly small and weak,

from 2 to 3 mm. long, with 8 to 10 segments.

The radials are just visible bej'ond the rim of the centrodorsal in the median line,

but extend well out into the angles of the calyx; their distal angles are slightly separated.

The IBri are very convex in dorsal profile; they are about five to six times a.s

broatl as long; the distal angles are broadly rounded off and finely spinous. The lateral

edges converge distally. The riionibic IBrj (axillaries) are about as broad as long with

concave sides and the proximal angle broadly rounded. The lateral angles [)ro]'cct

sideways so as nearly to meet the adjacent a.xillaries. This formation of the division

series produces a conspicuous water pore between them in each interradius.

The 10 arms are broken off near the base in the type specimen; the first brachial is

very short, the inner two-thirds very narrow and bandlike, the outer third rapidly

decreasing in length so that the outer border is from three to four times as long as the

inner, or the median length; interiorly the bases of two adjacent first brachials are not
in apposition, and their inner edges diverge at rather more than a right angle. The
second brachial is u-regularly quadrate, somewhat broader than long; the inner angles

of the two in each post-radial series are just in contact and, together with the widely

diverging inner edges of the first brachials, form large rhombic water pores siraOar to

those between the division series; the first syzygial pau- is a little longer inwardly than
outwardly. The distal edges of the brachials are only slightly everted and finely

spinous.

The width of the arm at the first syzygy is 1.4 mm. and the length from the proximal

edge of the IBri to the second sj'zygy is 9.0 mm. in the type specimen.

P, in the type has the first three segments broader than long, the fourth and fifth

slightly' longer than broad and the remainder elongated, very much so distally. All

are incomplete. In the other specimen, P, has 15 to 16 segments, 6.5 mm. long, with
tiie first four or five segments not longer than broad, the rest rapidly increasing in

length so that the sixth is about twice as long as broad and those in the outer half of

the pinnule greatlj- elongated. The second and following segments have everted and
finely spinous distal ends. Pj in this spccunen is about the same length as P,, but is

considerably broader at the base and tapers less rapidly so that it is markedlj' stouter.

In the type, Pj has about 15 segments and measures 7 mm. In the other specunen, P3
is 6.5 mm. long with 13 segments, resembling P, but stouter basally. Both these pin-

nules have the outer segments greatlj- elongated and excessiveh- slender.

[Note by A.M.C] The above description was compounded from that of the type
and a inaiuiscript description made by Mr. Clark from a specimen collected by the Dan-
ish E.xpedition to the Kei Islands at station 56, with a few additional notes on the

type by me.

Localities.—Siboga station 85; Makassar Strait Gat. 0°36'30" S.,long. 119°29'30"

E.); 724 meters [A. H. Clark, 1918] (1, Amsterdam M.). Type locality.

Danish Expedition to the Kei Islands station 3; 245 meters; sand; March 3, 1922

(CM.).
Danish Expedition to the Kei Islands station 56; 345 meters; May 10, 1922 (CM.).
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Geographical range.—Known from east of Celebes and from the Kei Islands.

Bathrjmetrical range.—From 245 to 724 meters.

FAUIOMETRA ALCYON (A. H. Clark)

Thaumatomelra alcyon .\. H. C'huk, Notes Lej-den Mus., voL 34, 1912, p. 148 (description; Siboga

sta. 251).

Nepiometra alcyon A. H. Clark, Journ. Washington Acad. Sci., vol. 7, 1917, No. 5, p. 130 (listed);

Unstalked crinoids of the Siboga-Exped., 1918, p. 251 (in key; range; detailed description; sta.

251), p. 274 (listed), pi. 26, fig. 86.

Diagnostic features.—The sides of the IBri converge so that the lateral angles of

the axillaries extend for some distance beyond the anterolateral angles of the IBrj;

the centrodorsal is half again as broad at the base as high, the peripheral cirri have

about 28 segments, of which the longest are about three times as long as broad; Pj is

larger than Pi though with fewer segments; Pi has the first four segments about as long

as broad.

Description.—The centrodorsal is conical with the sides slightly rounded, half

again as broad at the base as high and abnost entirely covered with closely crowded

cirrus sockets arranged in alternating rows.

The cirri are L-LX, 27-28 (usually 28), 18 mm. long. The longest segments are

about three times as long as the median diameter, or about twice as long as the lateral

diameter of the somewhat expanded distal ends; the terminal six or seven segments are

slightly longer than broad. The short outer segments are laterally compressed, though

not carinatc dorsally. The median portion of the distal border on the dorsal side is

produced distally into a broad rounded overlapping process with a serrate border.

The edges of the radials are just visible beyond the rim of the centrodorsal; their

distal angles are slightly separated.

The IBri are extremely short and bandlike, four times as broad as the lateral

length, which is nearly or quite twice as great as the median length; the sides are dis-

tinctly convergent. The IBrj (axillaries) are rhombic, about as broad as long, with all

the sides deeply concave; their lateral angles project a considerable distance beyond the

distal angles of the narrow IBrj.

The 10 arms were probably about 60 mm. long. The first brachial is very short,

the two on each post-radial series basally not quite in apposition internally, while

their inner edges diverge in almost a straight line. As a whole the division series and

arms resemble those of TiMumatometra tenuis. All the brachials have slightly everted

and finely spinous distal edges.

Syzv'gies occur between brachials 3+4, 9+10, 14+15, and distally at intervals of

about two muscular articulations.

Pi is weak and slender, from 7 to 9 mm. long, with 19 to 23 segments, of which

the first four are about as long as broad and the following slowly increase in length

so that the outer are twice as long as broad or somewhat longer, with moderately

produced and spinous distal ends, and the terminal are slender and much elongated.

Pj is about 10 mm. long, \vith 16 segments, of which tlie first two are about as long

as broad, the third and fourth are twice as long as the median diameter, and the

following are greatly elongated. The pinnule is considerably stouter than Pi, and

may bear a fusiform gonad on the fifth to eighth segments. The distal pinnules are

10 mm. long with about 15 segments, which have much-e.xpandcd proximal and

overlapping and finely spinous distal ends.
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Locality.—Siboga station 251; southeast of Ceram Qui. 5°28'24" S., long. 132°-

00'12" E.); 204 meters; hard coral sand; December 8, 1899 [A. H. Clark, 1912,

1918] (1, Amsterdam M.).

FARIOMETRA NICIPPE (A. H. Clark)

Nepiometra nicippe A. H. Clark, Ann. Mag. Nat. Hist., ser. 10, vol. 10, No. 58, 1932, p. 378 (listed),

p. 386 (south of Lorabok; 600 fms.; description; comparison); Proc. Biol. Soc. Washington, vol.

47, 1934, p. 10.

Diagnostic features.—The cirri have 19 to 21 segments, of which the longest are

two to three times as long as their median widths; both the division series and the

first two brachials of each pair of arms arc modified to form water pores between

those of adjacent series; the centrodorsal is low conical, about two-thirds as high as

wide at the base; P, and P2 both have about 20 segments and are similar in length,

though Pj is stouter and bears a gonad; the two fu-st brachials of each pair of arms

are in close contact.

Description.—The centrodorsal is largely concealed by the bases of the numerous

cirri. It is probably about 2.5 mm. wide at the base and over 1.5 mm. high. The
cirrus sockets are arranged in three and a partial fourth closely crowded rows. The
dorsal pole is finely papillose.

The cirri are about L, 19-21, up to 13 mm. in length. The second segment is about

as long as its raa.ximum diameter at the distal end and the fifth to about the eighth

or ninth are twice as long as the maximum width, or longer. The following segments

decrease in length so that the outermost ones are only about a thii'd as long again as

broad. In dorsal view each segment appears to be expanded at the pro.ximal as well

as the distal end, but in side view only a distal expansion is evident, the longer seg-

ments having quite flared, overlapping, and finely spinous distal ends.

The distal edges of the radials, which are rather strongly concave, are even with

the rim of the centrodorsal. The IBri are very short and bandlike, seven or eight

times as broad as long. The proximal and distal edges are slightly and narrowly

thickened and the lateral edges are somewhat produced, broadly rounded, and in

contact basally. The IBr2 (axillaries) are triangular, nearly twice as broad as long,

with the distal sides slightly concave and the middle of the proximal border broadly

convex. Their lateral angles are nearly in contact so delimiting a small but distinct

water pore between them and the two preceding IBri.

The 10 arms were about 50 mm. long. From the edge of the radial to the second

syzygy (9-|-10) is 7 mm. and to the third syzygy (14+ 15) is 10 mm. The first

brachials are short, wedge-shaped, and about three times as long exteriorly as interiorly.

Their inner sides are in close contact and their outer sides are covered ^vith densely

packed excessively fine spinules. The pro.ximal and distal edges are slightly everted

and are covered with excessively fine spinules. The second brachials are larger tlian

the first, irregularly quadrate and wider than long. There is a rather conspicuous

water pore beneath the apposed inner angles of the second brachials of cacli pair of

arms. The first sj'zygial pair (34-4) is longer interiorly than exteriorlj', and is half

again as broad as long in the median line. The next four brachials are oblong, but

with their borders curved broadly outward to the ends of the fulcral ridges, and are

about twice as broad as the median length. After the second syzygy the brachials

are triangular, about as long as broad, later becoming very obliquely wedge-shaped
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and slowly increasing in length, at the same time becoming somewhat constricted

centrally. The brachials have the distal edge armed with excessively fine spines.

Distally syzygies occur at intervals of two or three muscular articulations.

P, is 7 mm. long, with 21 segments, of which the first three are about as long as

broad and those following rapidly become elongated, being about four times as long

as broad in the outer half of the pinnule, or even longer distally. The first segment

bears a transverse band of spinules just before the middle. The second to fifth seg-

ments are studded with spinules and bear a coarsely spinous crest which is highest on

the third segment. As the segments elongate, their surface becomes gradually more

finely spinous, and they develop abruptly and widely flaring and overlapping distal

ends. The pinnule is slender and tapers evenly from the base to a very delicate and

hairlike tip.

P2 is about 7 mm. long, with 20 segments, resembling Pi but somewhat stouter

basally. It bears a long fusiform gonad on the fourth to eighth segments.

P3 is about 5 mm. long, with a few more than 11 segments, very slightly stouter

than P2 but otherwise resembling it. It bears a long fusiform gonad.

Localiiy.—South of Lombok, Lesser Sunda Islands Gat. 8°59'54" S., long. 11.5°-

50'48" E.); 1097 meters; C.S. Cable [A. H. Clark, 1932] (1, B.M.).

Remarks [by A.M.C.].—I have removed this species from Nepiometra to Fariometra

in the absence of any indication from Mr. Clark since he believed it to be closely

related to Fariometra io, which he himself transferred. It seems to me to be closely

allied to F. alcyon from the neighboring Banda Sea, the longer cirri of alcyon with

more numerous segments serving to distinguish them.

FARIOMETRA PARVULA (HarUaub)

Antedon parvula Hartlaub, Bull. Mus. Comp. Zool., vol. 27, No. 4, 1895, p. 144 (description; Albatross

sta. 3363), pi. 3, fig. 21.—A. H. Clark, Smithsonian Misc. Coll., vol. 50, pt. 3, 1907, p. 353

Oisted).

—

Hamann, Bronn's Klassen und Ordnungen des Tier-Reichs, vol. 2, Abt. 3, 1907, pp.

1579, 1580.

Antedon, sp. Hartlaub, Bull. Mus. Comp. Zool., vol. 27, No. 4, 1895, p. 147, pi. 4, fig. 27 (Albatross

sta. 3354).

Thaumatometra parvula A. H. Clark, Proc. Biol. Soc. Washington, vol. 21, 1908, p. 128 (listed);

Crinoids of the Indian Ocean, 1912, p. 247 (synonj'my; Panama, 978 fms.).

Nepiometra parvula A. H. Clark, Journ. Washington Acad. Sci., vol. 7, No. 5, 1917, p. 130 (listed);

Unstalked crinoids of the Siboga-Exped., 1918, p. 251 (in ke}'; range), p. 253 (references).

Trichometra europacifica H. L. Clark, Bull. American Mus. Nat. Hist., vol. 48, Art. 6, Oct. 5, 1923,

p. 148 (Albatross sta. 5692).

Diagnostic jeatures.—Fariometra parvula is the only species of the genus known

from the eastern Pacific. It seems to be closely related to F. alcyon, from which it

differs in having the centrodorsal an equilateral triangle in lateral view, and in having

the longest cirrus segments about 6 instead of 3 tunes as long as the median width.

From F. dione it differs in having the basal segments of Pi about as long as broad instead

of broader than long. From F. explicata and F. io it differs in havmg the IBr series

and lower brachials not in lateral contact. From F. scuiijera it differs in its much

shorter second brachials. The centrodorsal is smaller than that of F. obscura with

less swollen sides.

At three of the four knowTi localities F. parvula was found associated with Floro-

metra serratissima. From the young of that species, which it much resembles in form

and color, it is easily distinguished by the conical centrodorsal, by the distal inter-
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syzygial interval of only 2 muscular articulations, and by the much elongated distal

segments of the oral pinnules, which are very slender and almost hairlike.

Description.—The centrodorsal is conical, in lateral view approximately an equi-

lateral triangle; the dorsal pole is thicldy set with somewhat elongated papillae. The

cirrus sockets are uniformly distributed over the surface, not crowded, somewhat

irregularly arranged, neither in definite columns nor rows.

The cu-ri are about LX, 28-29 (usually the latter), 25 mm. long, and rather slender.

The first segment is twice as broad as long, the second is slightly longer than broad,

the third is about 4 times as long as the median width, and the fifth and si.xth arc the

longest, nearly or quite 6 times as long as the median width. The following segments

slowly decrease in length so tliat the last 10 to 15 are only slightly longer than broad.

The elongate proximal segments have somewhat, but not conspicuously, e.xpanded

ends; as the segments become shorter, the distal dorsal edge becomes prominent, in

distal view rising to an apex. On the short distal segments the dorsal profile gradually

rises from the pro.ximal to the distal end, which projects considerably beyond the base

of the segment succeeding so that in lateral view the dorsal profile is strongly serrate;

but the segments are not carinate dorsally. The opposing spine is long, prominent,

and erect, rising to a height about equal to the terminal width of the penultimate

segment. The terminal claw is stout basally, becoming more slender and more strongly

curved in the distal third.

The distal edges of the radials extend shghtly beyond the rim of the centrodorsal;

the sides of the articular faces are well separated interradially so that the bases of the

IBr, are separated from each other by a distance about equal to their median length.

The IBr, are short, 5 or 6 times as broad as long, with the lateral borders convergent

and slightly convex and the distal border nearly or quite straight, everted, and armed

with coarse denticulations or spines. The IBr2 (a.xillaries) are rhombic, about as long

as broad, with the anterior angle produced, the lateral angles extending well beyond

the anterolateral angles of the IBr,, and the two distal edges shghtly everted and

finely spinous.

The 10 arms are slender, 85 mm. long. The first brachials are about twice as long

exteriorly as interiorly, the inner edges, which make an angle of about 120° with those of

the other first brachial of the same arm pair, are not quite in contact basally; the

distal edge is everted and finelj' spinous. The second brachials are much larger and

irregularly quadrate, with the distal edges everted and finely spinous. The first

syzygial pairs (composed of brachials 3+4) are slightly longer than the median width,

rather strongly constricted centrally with both the proximal and distal edges, especially

the latter, everted and finely spinous. The next 5 or 6 brachials are wedge-sliaped,

somewhat broader than long, coTistricted centralh", wnth the distal ends strongly

everted and spinous and the proximal ends more finely spinous. The following brachials

become much more obliquely wedge-shaped, longer than broad, with serrate or finelj-

spinous distal ends, the length of the brachials slowly increasing and the obliquitj' of

their ends slowly decreasing distally so that terminally the brachials are more than twice

as long as broad with only very slightly oblique distal ends.

Syzj-gies occur between brachials 3+4, 9+10, 14+ 15, 18+19, and thence at

intervals of 2 muscular articulations.

Pi is very slender, but stiffened, about 9 mm. long with 20 to 22 segments, of which

the first 3 are about as long as broad, the fourth is half again as long as broad, and the
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seventh and following are g;reatly elongated, becoming 5 or 6 times as long as broad

distally; the distal ends of the segments are expanded and finely spinous.

P, is 11 mm. long, with 22 segments, exactly resembling P, but proportionately

stouter.

Pa is 8.5 mm. long, with IG segments, tapering less rapidly than Pj and hence

appearing less slender; the third segment is about twice as long as broad and those

beyond the fifth are greatly elongated. As in the preceding pinnules all the segments

have spinous distal ends.

P4 is about 7 mm. long, with 14 segments, resembling P3. Pj is similar, with a fusi-

form gonad on the fifth to sixth segments. Pa is similar, with the gonad on the fifth

to seventh segments. The distal pinnules are long and very slender, 13 mm. long, with

20 segments, most of which are greatly elongated.

The color in life is bright yellow.

Description of the type specimen.—Hartlaub's description of the single specimen

which he examined is as follows:

The centrodorsal is approximately conical with slightly convex sides.

The cirri are XX-XXX, about 20, from 5 to 6 mm. long. The third to fifth seg-

ments are greatly elongated, and constricted centrally; those following rapidly become

shorter. The distal border of all the cirrus segments is produced, and the dorsal pro-

file of the cirri is strongly serrate. The distal ends of the cirri are somewhat compressed.

The radials are somewhat shorter than the IBn, laterally free, with slightly concave

distal borders. The IBri are short, free laterally, and not incised. The IBrj (axillaries)

are rhombic.

The 10 arms are apparently about 30 mm. long. The first brachials are short,

discoidal, not in contact. The second brachials are almost twice as long, and of vari-

able shape, sometimes more triangular, sometimes more quadrate. The first syzygial

pair (third and fourth brachials) is longer than the second brachial; each of its two

elements is as long as the first brachial. The 4 following brachials are almost oblong.

The second syzygial pair (ninth and tenth brachials) is longer than the precedmg seg-

ments. The following brachials are trapezoidal.

Syz}-gies occur between brachials 3+ 4, 9+10, 14+15, and distally at intervals of 2

muscular articulations.

Pi is very slender; the segments in the middle and toward the end are fairly strongly

elongated and have produced and finely spinous distal borders. No Pi is preserved

entire, but one retains as many as 15 segments. Pj is 6 mm. long, with about 15 seg-

ments, of which the majority are strongly elongated. P3 is shorter and is composed of

about 10 much elongated segments. P4 appears to be the shortest. The segments of

all the following pinnules are much elongated.

Localities.—Albatross station 3363; near the Cocos Islands, off Panama (lat.

5°43'00" N., long. 85°50'00" W.); 1788 meters; temperature 3.05° C; white globi-

gerina ooze; February 26, 1891 [Hartlaub, 1895]. Type locaUty.

Albatross station 3354; off Mariato Point, Panama Gat. 7°b9'45" N., long. 80°50'

00" W.); 589 meters; temperature 7.78° C; green mud; February 23, 1891 [Hartlaub,

1895].

Albatross station 5692; southwest of San Diego, California Gat. 31°23'45" N.,

long. 118°31'30" W.); 1967 meters; temperature 2.83° C; density 1.02534; gray mud;

AprU 25, 1911 [H. L. Clark, 1923] (1, U.S.N.M., E. 1121).
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Albatross station 4363; off San Diogo, California; Point Loma Light House bearing

N. 81° E., 11.1 miles distant; 378-636 meters; temperature 6.00° C; green mud and
fine sand; March 15, 1904 (2, U.S.N.M., 35844).

Albatross station 4341 ; off San Diego; south point of South Coronado Island bear-

ing N. 79° E., 3.3 miles distant; 343-590 meters; temperature 7.78° C; gray sand with
black specks; March 11, 1904 (1, U.S.N.M., 35845).

Albatross station 4383; off San Diego; north point of North Coronado Island

bearing S. 79° E., 2.3 miles distant; 525-722 meters; temperature 5.28° C; green mud;
March 18, 1904 (1, U.S.N.M., 35846).

Geographical range.—Southwestern coast of North America, from Panama north-

ward to San Diego, CaUfornia.

Bathymetrical range.—From 589 C?343) to 1967 meters.

Thermal range.—Yrom 2.83° C. to 7.78° C.

Remarks.—This species was originallj' described by Dr. Clemens Ilartlaub in 1895

from a single much-broken individual dredged by the Albatross in 1788 meters near the

Cocos Islands in 1891. Hartlaub's description is rather general and he figures only a

single cirrus.

As Antedon, sp., he recorded and figured at the same time the centrodorsal and
aim bases of a comatulid from off Mariato Point, Panama, in 589 meters, which so far

as can be seen appears to be identical with the four small comatulids from off San Diego
mentioned below and which I refer to this species.

In my rearrangement of the species of Antedonidae in 1908 I assigned parvula to

the genus Thaumatometra, being guided largely by Hartlaub's comparison between it

and Carpenter's Antedon alternata. In 1917 I found that it could have nothing to do
with alternata and placed it in the genus Nepiometra.

In 1923 Dr. H. L. Clark described a new species, which he called Trichometra euro-

pacifica, which had been dredged at Albatross station 5092, southwest of San Diego,

California. He wrote that he was inclined to list this comatulid as Thaumatometra
parinda in spite of the obviously different cirri, but the fact that I suggested to him that

the arms were e%idently the arms of a Trichometra, plus the combination of characters

shown by the cirri, pinnules, and arms, clearh* indicated an undescribed species.

At the time we examined the small broken specunen together I knew parwla only

from Hartlaub's very insufficient description, and it was not until some time later that

I discovered the specimens in the collection of the National Museum and learned how
much like a species of Trichometra it really is.

Four small comatulids taken by the Albatross off San Diego together with num-
bei-s of Florometra serratissima appear to belong to this species. They are considerably

larger than Hartlaub's type and have more numerous cirrus segments, but thej"^ seem
to agree in the characters of the cirri and lower pinnules, in having P^ shorter than

the preceding pinnules and in the rather unusual distal spacing of the syzygics, so

that there is little doubt that they are conspecific with the type.

The description given was drawn up from the specimen from Albatross station

4383.

[Notes by A.M.C] Mr. Clark writes that he removed parvula from the genus

Thaumatometra after comparison (?with the description only) with T. alternata, but

it is T. tenuis from northern Japan which is the t_ype species and therefore the criterion

of Thaumatometra. Unfortunately, there are no specimens of either parvula or tenuis
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in the British Museum for comparison. Judging from the written descriptions, it is

possible that they are congeneric and (certainly parvula, with all its cirrus segments

(except the first one) longer than broad, runs down to Thaumatometra in the key to

the genera of Bathymetrinae left by Mr. Clark. However, there are a number of

differences, notably in the shape of the centrodorsal and the proportions of the outer

cirrus segments, the penultimate of tenuis being twice as long as broad while the longest

segments are about four times as long as broad, compared to "shghtly longer than

broad" in parmila when the longest segments are nearly six times as long as broad.

There are also some differences in the shapes of the division series and brachials.

Dr. H. L. Clark thought that his europacifica (i.e., parvula) is closely related to

Trichometra minuiissima from Brazil, which Mr. Austin Clark has since removed to

the genus Thaumatometra.

F. parvula differs from the other species of Fariometra in the much longer cirrus

segments, the longest ones being nearly six times as long as broad, whereas in the

others these segments are rarely more than three times as long as broad. Geographi-

cally also parvula is marked off from the exclusively Indo-West Pacific species of

Fariometra, whereas Thaumatometra does include species from north of Japan and the

Bering Sea, faunal areas more closelj^ allied to the East Pacific fauna.

Genus THAUMATOMETRA A. H. Clark

Aniedon (part) P. H. Carpenter, Quart. Journ. Micr. Sci., new ser., vol. 27, 1887, p. 386, and fol-

lowing authors.

Thaumatometra A. H. Clark, Proc. Biol. Soc. Washington, vol. 21, 1908, p. 127 (diagnosis; type species

Aniedon ciliala A. H. Clark, 1907= A. tenuis A. H. Clark, 1907), p. 128 (reaches the maximum

size in the northern part of the Sea of Japan), p. 136 (referred to the Antedonidae) ; Proc. U.S.

Nat. Mus., vol. 34, 1908, p. 211 (referred to the Antedonidae, restricted), p. 212 (range), p. 274

(comparison with Decametrocrinus [Thaumalocrinus] and Peniameirocrimts) ; Amer. Nat., vol. 42,

1908, No. 503, p. 721 (large size in the Sea of Japan), p. 725 (color); Geogr. Journ., vol. 32, No.

6, 1908, p. 603 (range), p. 605 (ecology); Proc. Biol. Soc. Washington, vol. 22, 1909, p. 177

(referred to the Bathymetrinae); Amer. Journ. Sci., ser. 4, vol. 32, 1911, p. 129 (characteristic of

the Japanese fauna; significance); Notes Leyden Mus., vol. 34, 1912, p. 148; Crinoids of the

Indian Ocean, 1912, p. 11 (occurs both east and west of Ceylon), p. 12 (represented in the Red

Sea region; doubtless occurs in the southeast African region), p. 17 (significance of the condi-

tions in this genus in southern Japan), p. 26 (range), p. 61 (in key), p. 245 (original reference;

type species); Intcrnat. Rev. gesamt. Hydrobiol. und Hydrogr., vol. 6, 1914, pp. 6 and fol-

lowing (occurs in both Atlantic and Indo-Pacific; range); Die Crinoiden der Antarktis, 1915, p.

147 (synonymy; range; as here used includes abyssorum, alternata, comaster, cypris, isis, parva,

parvula, tenuis [including ciliata], thysbe, and 2 undescribed species), p. 182 (both Atlantic and

Indo-Pacific; range); Journ. Washington Acad. Sci., vol. 7, 1917, No. 5, p. 128 (referred to the

Bathymetrinae); No. 16, p. 512 (in key; range); Unstalked crinoids of the Siboga-Kxped., 1918,

p. 246 (in key; range), p. 254 (key to the included species).

—

Bather, Nature, vol. 107, 1921,

pp. 132, 133 (early stages).

—

Gisl^n, Nova Acta Reg. Soc. Sci. Upsaliensis, ser. 4, vol. 5, No. 6,

1922, p. 144, p. 147 (no dorsal prominences on distal cirrus segments of small species).—A. H.

Clark, The Danish Ingolf-Exped., vol. 4, No. 5, Crinoidea, 1923, pp. 12, 43 (range), p. 53 (in

key), p. 56 (key to the Atlantic species).

—

Gisl6n, Vid. Medd. Nat. Foren. K0benhavn, vol. 83,

1927, pp. 51, 52.—MoRTEN'SEN, Handbook of the echinoderms of the British Isles, 1927, pp. 26,

27 (in key).

—

Ekman, Tiergeographie des Meeres, 1935, p. 360.

—

John, Proc. Linn. Soc. London,

sess. 149, pt. 2, 1937, p. 86 (discussion), p. 87 (doubtful position of Antarctic species).—A. H.

Clark, Sci. Rep. Australasian Antarctic Exped. 1911-14, ser. C, vol. 8, pt. 4, 1937, p. 6 (widely

distributed; nulrix doubtfully in this genus); Explorations des mers de I'U.R.S.S., vol. 23, 1937,

p. 218 (in key), p. 222 (in Russian), pp. 229, 230 (in English version).

—

Djakonov, Bull. Pacific
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Inst. Fish. Oceanogr., Vladivostok, vol. 30, 1949, p. 13 (in key).—GiSLfiN, Rep. Swedish Deep
Sea Exped., vol. 2, Zool., No. 4, 1951, pp. 55, 56.

Trichotnetra (part) A. H. Clark, Crinoids of the Indian Ocean, 1912, p. 240.

Diagnosis.—A genus of Bathynictrinae in which the cirri are at least XXV in

number with 10 to 22 segments, all of which but the fu-st one are longer than broad;

Pi has up to 20 segments in all the species except tenuis, where it has about 35; P2 may
be longer but is usuallj^ a little shorter than Pi.

Type species.—Antedon ciliata A. H. Clark, 1907, a sjmonym of A. tenuis A. H.
Clark, 1907.

Geographical range.—From the region of Marion Island in the Southern Ocean,

southern India, the East Indies, southern and northern Japan, the colder parts of the

Sea of Japan and the Gulf of Tartary, the western Aleutian Islands, Panama, the Ker-

madec Islands and northeast New Zealand, and in the Atlantic from Iceland to the Davis

Strait and from Brazil.

Batbymetrical range.—From 146 to 3239 meters.

Thermal range.—From 0.39° C. to 5.95° C.

Remarks [by A.M.C.].—A re-examination of the type specimen of Thaumatometra

cypris A. H. Clark, 1913, has revealed no significant differences between it and T. parva

A. H. Clark, 1908, in my opinion. Both types were from Sagami Bay, Japan. T. cypris

therefore becomes a synonym.

Unfortunately many of the species of Thaumatometra are only known from one or

a very few specimens. The following key should therefore be used with reservations

since some of the characters contained in it, particularly the number and proportions

of the cirrus segments as well as of the cirri themselves, tend to vary with size and to

some extent individually. T. plana from off southern India has been removed from

the key since its cirri are unknown. It is distinguished by having the centrodorsal

much flattened, LV-LX cirri and a rather small number of segments in the proximal

pinnules. Pi having 13 in the type specimen and P2 only 8.

As explained under the heading of Fariometra, I have removed the species Tliauma-

tometra sokotrae John, 1937, to that genus.

KEY TO THE SPECIES OF THAUMATOMETRA

(For T. plana from the Laccadive Sea, see remarks above, and page 765.)

a'. Size large, the arms 110-130 mm. long; Pi 20 mm. long with about 35 segments of which the

proximal 12 are short and broad, mostly broader than long, and the remainder are elongated and
slender; Pj slighth' shorter with 20 segments of which the two basal are broader than long and
the remaining ones are much elongated, the basal 10 segments carinate; the following pinnules

similar to Pj (Gulf of Tartary and the Sea of Japan south to Nanao, Japan, and Cape Duroch,

Korea ; 146- 1 500 meters) tenuis (p. 744)

a-. Smaller, the arms not known to exceed 70 mm. in length and rarely over 40 mm.; Pj with not more
than 20 segments.

6'. Cirrus segments much elongated, subequal, the antepenultimate about three times as long as

the proximal width, the penultimate twice as long as broad; distal edges of the cirrus segments

much expanded.

c'. Cirri about XXX, 15-18; arms 30-40 mm. long; Pjwith a gonad (between Marion Island and

the Crozcts, Southern Ocean; 2925 meters) abyssorum (p. 749)

c'. Cirri about XLV, 12-15; arms about 13 mm. long in the unique holotypo; P3 bears the first

gonad (coast of Brazil; 1495 meters) minutissima (p. 751)

6". Earlier cirrus segments much elongated, but the distal shorter so that the antepenultimate is

not more than twice as long as its proximal width and the penultimate is shorter.
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c'. Cirri relatively long, the ratio of arm length to cirrus length being about 2.5:1; only about 10

cirrus segments, which are very long, the longest up to six times as long as broad (Baffin Bay

to Iceland; 2075-2623 meters) septentrionalis (p. 752)

c'. Cirri of moderate size, the arms 3-4 times as long; the longest cirri with 12-16 segments of

which the longest are rarely more than four times as long as broad.

d'. Pi with only about 1 1 segments (western Bering Sea; 3229 meters) ..brevicirra (p. 754)

cP. Pi with 15 or more segments.

e'. Cirri XL-LX (south of Surabava, lesser Sunda Is. and from the Kei Islands; 385-959

meters) - thysbe (p. 755)

«2. Cirri XXV-XXX.
/'. Pi with about 20 segments (the Kermadec Islands and northeast of New Zealand; 1152-

1 279 meters) altemata (p. 756)

p. Pi with about 15 segments (southern Japan; 274-1417 meters) parva (p. 758)

c'. Cirri relatively short, the arras at least five times as long; 16-20 segments in the longest cirr

d'. P4 the first genital pinnule; about 20 cirrus segments (southern Japan; 660-1186 meters).

isis (p. 762)

iP. Pj the first genital pinnule; about 16 cirrus segments (northeastern Japan; 548-974 meters).

comaster (p. 763)

THAUMATOMETBA TENUIS (A. H. Clark)

Figure 47

[See also vol. 1, pt. I, figs. 30 (p. 71), 298 (p. 264), 510 (p. 373); pt. 2, figs. 108-111 (p. 67), 128 (p. 79))

lAnledon, sp. von Graff, Challenger Reports, Zoology, vol. 10, No. 27, 1884, p. 79 (Vladivostok;

myzostomes).

Antedon tenuis A. H. Clark, Proc. U.S. Nat. Mus., vol. 33, 1907, p. 80 (description; Albatross station

4997); Proc. Biol. Soc. Washington, vol. 21, 1908, p. 127 (= .4. ciliaia, the type species of

Thaumalometra)

.

—Sowerbt, The naturalist in Manchuria, Tientsin, vol. 5, 1930, p. 79.

Antedon ciliata A. H. Clauk, Proc. U.S. Xat. Mus., vol. 33, 1907, p. 81 (description; .4i6o/ross station

4982); Smithsonian Misc. Coll., vol. 50, pt. 3, 1907, p. 353 (listed).

—

Sowerbt, The naturalist

in Manchuria, Tientsin, vol. 5, 1930, p. 79.

Antedon Stella A. H. Clark, Smithsonian Misc. Coll., vol. 50, pt. 3, 1907, p. 353 (new name for

Antedon tenuis A. H. Clark, 1907, not of P. H. Carpenter, 1887); Proc. U.S. Nat. Mus., vol. 34,

1908, p. 495 {Antedon tenuis P. H. Carpenter a nomen nudum so that it does not invalidate

Antedon tenuis A. H. Clark).

Thaumatometra tenuis A. H. Clark, Proc. U.S. Nat. Mus., vol. 34, 1908, p. 275, fig. 4 (centrodorsal

and base of a post-radial series); vol. 35, 1908, p. 117, fig. 11 (arm structure); Vid. Medd. Nat.

Foren. K0benhavn, 1909, p. 191 (synonymy, includes ciliata; new locaHties); Crinoids of the

Indian Ocean, 1912, p. 245 (synonymy; range); Proc. Biol. Soc. Washington, vol. 26, 1913, p. 182

(new locality); Smithsonian Misc. Coll., vol. 61, No. 15, 1913, p. 65 (comparison with T. abyi-

sorntn); Journ. Washington Acad. Sci., vol. 5, 1915, No. 3, p. 80 (range and its significance);

No. 6, p. 213 (faunal relationships; origin), p. 215 (faunal affinities; range); Unstalked crinoids

of the Siboga-Exped., 1918, p. 254 (in key; range), p. 256 (references).

—

Gisl£n, Vid. Medd.

Nat. Foren. K0benhavn, vol. 83, 1927, p. 52 (Mortensen's specimen probably the young of this

species).—A. H. Clark, Explorations des mers de I'U.R.S.S., vol. 23, 1937, p. 221 (localities old

and new; range), p. 222 (association) (in Russian), pp. 228-230 (in English version).

—

Djakon'ov,

Bull. Pacific Inst. Fish. Oceanogr., Vladivostok, vol. 30, 1949, p. 13 (in key).

IThaumatnmetra cf. tenuis Gisl^n, Vid. Medd. Nat. Foren. K0benhavn, vol. 83, 1927, p. 3 (sta. 20,

108 meters), pp. 51-52 (description), p. 69 (listed); fig. 41, p. 44.

Thoumatometra tenuis A. U. Clark, Explorations des mers de I'U.R.S.S., vol. 23, 1937, p. 229.

Diagnostic Jeatures.—The large size of this species, which has an arm length of up

to 130 mm., together with the form of Pi, composed of about 35 segments, of which the

pro.ximal 12 are short, and Po, which is nearly as long, but with only about 20 mostly

elongated segments, serve to distinguish tenuis at once from the other species of the genus.
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Description.—The centrodorsal is hemispherical to only sliglitly convex, almost

completely covered with closely crowded cirrus sockets of which the apical are not very

much smaller that the peripheral. The usually rather small polar area is more or less

concave.

The cirri are XI^L, 18-22 (usually about 20), from 25 to 35 mm. long. (Note
BY A.M.C. In the type specimen of Antedon ciliafa there are about LXX cirrus sockets.]

The first seginent is short, the second is rather longer than broad, the third is rather

more than twice as long as broad, and the fifth, which is the longest, is about four times

as long as broad. The following segments are similar; after about the eleventh the

segments very gradually decrease in length so that the antepenultimate is about twice

as long as broad and the penultimate is about half again as long as broad. The oppos-

ing spine is small, usually about a quarter the width of the penultimate segment in

length, terminally sitvated and directed obliquely forward. The terminal claw is about

as long as the penultimate segment, moderately stout and moderately curved. The
cirri are laterally compressed for their entire length, this condition gradually becoming
more marked distally. The distal ends of the segments are slightly enlarged, and the

median portion of the distal border dorsally tends to project somewhat.

The distal edges of the radials are even with the rim of the centrodorsal. The
IBr, are short, three or four times as broad as the lateral length, broader proximally

than distally, with the distal border sligiitly concave and rising to a small rounded

tubercle with the posterior border of the IBr2; the sides are rounded, and each IBr,

is widely separated from those on adjacent radials. The IBrj (axillaries) are pentagonal,

about as broad as long.

The 10 arms are from 110 to 1.30 mm. in length. The first brachials are short,

over twice as long exteriorly as interiorly, with the distal border concave; the interior

edges are united for about half their length, the united and free portions of these edges

being at right angles to each other. The second brachials are much larger, irregularly

quadrate, with a convex posterior border incising the first. The first syzygial pair

4 nnm

Figure 47.— Thaumalomeira Unuis (A.H. Clark), type of Anudon cUiaUj, U.S.N.M.,

22616, Albatross station 4982: a. Lateral view of calyx; b, tip of peripheral cirrus;

c, tip of apical cirrus; d, proximal part of Pj.
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(composed of the third aud fourth brachials) is not quite so long as broad. The

following brachials are slightly wedge-shaped, not quite so long as broad, after about

the sixteenth becoming triangular, not quite so long as broad, and after the middle of

the arm gradually becoming wedge-shaped again and then elongate, the terminal

brachials being about twice as long as broad or even longer. Beginning with the

second brachial, strong articular tubercles are developed; in some individuals these

are much more conspicuous than in others, and in small specimens they may even be

wanting. These die away after the tenth brachial and the arms become smooth

until the outer half (or two-thirds in the smaller individuals) when the articulations

begin to become prominent, the brachials distally becoming markedly constricted

centrally.

Syzygies occur between brachials 3+ 4, 9+ 10, and 14+15, and distally at intervals

of 2 or 3 muscular articulations.

P, is 20 mm. long, composed of 35 segments, of which the first four or five are

about as long as broad with the corners cut away and the following become progressively

elongated. P2 is 18 mm. long, with 20 segments, of which the first two are about as

long as broad, the next two are longer than broad, and the remainder, which are

more slender, rapidly become elongated. P2 basaUy is about as stout as Pi, but it

tapers less rapidly and therefore appears somewhat stouter with more elongate seg-

ments, though the portion extending beyond the large gonad which it bears is slender

and filiform hke the distal portion of Pi. The following pinnules to P7 or Pg are similar

and of the same length. The remaining pinnules have no gonad and become more

slender and more elongate. The distal pinnules are 21 mm. long, with the first seg-

ment short and broad, the second longer than broad and trapezoidal, and the

remainder much elongated with swollen articulations.

Notes.—Gislen (1927) has described under the name Thaumatometra cf. knuis a

specimen collected by Dr. Mortensen in the Sagami Sea, which is small compared with

the other loiown specimens of tenuis, having the arm length only 40 mm. It has also

lost all the cirri, thus rendering certain identification difficult.

The centrodorsal is subconical, 1.7 mm. in diameter and 1.0 mm. in height.

There are about XLV cirrus sockets arranged in three or four close alternating whorls,

leaving free a low smooth dorsal cone 0.5 mm. in diameter.

The radials protrude slightly at the corners. The IBri are four times as broad

as long and are incised by the stout backward prolongation of the IBr2 (a.xillaries).

The latter are rhombic, broader than long, with concave sides. The proximal and

distal extensions are about equal in size.

The arms are smooth. Then" bases are rather close together but are not wall-

sided. The syzygial interval is three muscular articulations. The first brachial is

deeply incised by the very large backward synarthrial projection of the second brachial.

Pi has 17-18 segments, 4 mm. long. The third or fourth segment is squarish,

the sixth is half again as long as broad and the longest segments are two and a half

times as long as broad. P? has 10 segments and is 2.5 mm. long. The third segment

is slightly longer than broad and the longest segment is three times as long as broad.

P3 has 17 segments and is 4.5 mm. long. P4 has 12 segments, and is also 4.5 mm.
long. Either P3 or P^ is the first genital pinnule with a small gonad. Pa \vith 10 seg-

ments is 2 mm. long. P^ also with 10 segments is 3 ram. long.

The disk is 3.7 mm. in diameter and the anal cone is about 4 mm. high.
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The color is brownish, the dorsal side "brighter" (? lighter).

Gisl^n compared this specimen wath one of Trichometra isis (here included in

Thaumatometra) and found that the latter, though larger, had much less well-developed

synarthi'ial tubercles, and much more elongated pinnule segments. Apparently

Mortensen's specimen closely resembles the one called Thaumatometra comanter by
Gislen in 1922 (here referred to T. parva) except that the latter has a large swollen gonad

on P2. Since the gonads of Mortensen's specimen are smaller, Gisl6n concluded that it

is an immature example of a much larger species of Thaumatometra, probably T. tenuis,

since that is the only large Japanese species of the genus. However T. tenuis has only

been recorded in Japanese waters from the northwest side of Honshu (as well as further

north and west) and always from soft bottoms unlike Mortensen's specimen. [Note

BY A.M.C. Mr. Clark has left no indication of his opinion on the identity of this

specimen but I doubt whether it shoidd be included in tenuis. Some further comments
are included under the headings of T. isis (p. 763) and T. parva (p. 760).]

Localities.—Albatross station 4997; Gulf of Tartary, off the southwestern coast of

Sakhalin (lat. 47°38'40" N., long. 14l°24'30" E.); 581 meters; temperature 0.44° C;
green mud; September 23, 1906 [A. H. Clark, 1907] (9, U.S.N.M., 22615, 35909, 36173).

TjTJe locality.

Albatross station 4993; oflF Rishiri Island, west of the northwestern end of Yezo;

Bomasiri Shima (off the northern end of Rubun To) bearing N. 47° E., 5 miles distant

(lat. 45°25'30" N., long. 140°53'00" E.); 259 meters; temperature 1.72° C; gray

mud, sand and gravel; September 22, 1906 (1 U.S.N.M., 35911).

Albatross station 4992; off Rishiri Island; Bomasiri Shima bearing N. 52° E., 8

miles distant (lat. 45°24'00" N., long. 140°49'10" E.); 594 meters; green mud; Sep-

tember 22, 1906 (1, U.S.N.M., 35912).

Albatross station 4991; off Rishiri Island; Bomasiri Shima bearing N. 50° E., 9.2

miles distant (lat. 45°23'20" N., long. 140°48'0G" E.); 594 meters; temperature 0.56°

C; green mud; September 22, 1906 (10, U.S.N.M., 35910).

Albatross station 4986; off Iwanai, southwestern Yezo; Benkei Mizaki Light bearing

N. 35° E., 15 miles distant (lat. 43°01'40" N., long. 140°22'40" E.); 314 meters;

temperature 1.05° C; fine black sand and black mud; September 19, 1906 (6, U.S.N.M.,

35914).

Albatross station 4983; off Iwanai; Benkei Mizaki Light bearing S. 2° E., 12 miles

distant (lat. 43°01'35" N., long. 140°10'40" E.); 782 meters; temperature 0.39° C;
green mud; September 19, 1906 (4, U.S.N.M., 35913).

Albatross station 4982; off Iwanai; Benkei Mizaki Light bearing S. 3° E., 10.5

miles distant (lat. 43°00'00" N., long. 140°10'30" E.); 713-782 meters; temperature

0.39° C; green mud; September 19, 1906 [A. H. Clark, 1907] (1, U.S.N.M., 22616).

Albatross station 4981 ; off Iwanai; Benkei Mizald Light bearing S. 9° E., 8.8 niiles

distant (lat. 42°58'15" N., long. 140°09'10" E.) ; 713-742 meters; temperature 0.39°

C; green mud; September 19, 1906 (1, U.S.N.M., 35908).

Bossinante station, Japan Sea, June 17, 1930; 310-315 meters [A. H. Clark, 1937].

Rossinante station 255; Japan Sea Gat. 42°30' N., long. 132°52' E.); 918-1128

meters; Oct. 3, 1931 [A. H. Clark, 1937].

Bossinante station 14; Japan Sea; 373-494 meters; Iwanow, June 8, 1931 [A. H.

Clark, 1937].
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Rossinante station 269; Japan Sea (lat. 42°26' N., long. 131°52' E.); 370-516

meters; Oct. 5, 1931 [A. H. Clark, 1937).

Rossinante station 277; Japan Sea (lat. 42°22' N., long. 131°27' E.); 600-630

meters; Oct. 6, 1931; K. Derjugin [A. H. Clark, 1937].

Rossinante station 74 ; Japan Sea (lat. 48°15' N., long. 140°52' E.) ; 576-592 meters;

August 6, 1931 ; Iwanow [A. H. Clark, 1937].

Number 301; Japan Sea; 1500 meters; May 30, 1932; K. Derjugin [A. H. Clark,

1937].

Number 308; Japan Sea; 900 meters; June 12, 1932; K. Derjugin [A. H. Clark,

1937].

Station 405; Japan Sea; 420-1095 meters; July 13, 1932; N. Tarasov [A. H. Clark,

1937].

Off Siwutsch Bay, northeastern Korea (lat. 41°5S' N., long. 130°30' E.); 1133

meters; Captain Suensson [A. H. Clark, 1913] (1, CM.).

Off Kj5ng-S6ng, Korea Gat. 41°30' N., long. 129°33' E.) ; 914-1462 meters;

Schonau, May 10, 1893 [A. H. Clark, 1909] (1, CM.).

?VIadivostock [von Graff, 1884].

Off Siong-Tschin, Korea (lat. 40°23' N., long. 129°33' E.); 256 meters; Captain

Suensson, 1882 [A. H. Clark, 1909] (3, CM.).

Off Cape Duroch, southeast of Gen-San, Korea (lat. 38°21' N., long. 128°33' E.);

146 meters; Schonau, April 10, 1897 [A. H. Clark, 1909] (1, CM.).

Albatross station 4822; off Nanao, Japan; No Said bearing S. 8° W., 4.5 miles

distant Gat. 37°08'10" N., long. 137°08'00" E.); 237 meters; temperature 4.11° C;
green mud; July 21, 1906 (1, U.S.N.M., 36221).

?Locality; purchased at Shanghai by M. E. Deschamps [A. H. Clark, 1909] (1,

U.S.N.M., 35907).

[Dr. Mortensen's station 20; Sagami Sea, Okinose; 110 meters; hard bottom

[Gisl^n, 1927] (? this species)].

Geographical range.—Gulf of Tartary and the Sea of Japan, south to Cape Duroch,

Korea and Nanao on the west coast of Honshu, Japan (? from the Sagami Sea).

Bathymetrical range.—From 146 (?110) to 1500 meters; the average of 22 records

is 642 meters.

Thermal range.—From 0.39° to 4.11° C; the average of 8 records is 1.13° C.

Occurrence.—This species, like the others in the genus, seems to be an inhabitant

of muddy bottoms. In 7 instances the bottom is recorded as green mud, in one as gray

mud, sand and gravel, and in one as black mud and fine black sand.

Thaumatometra tenuis was taken by the Albatross at 9 stations, at 7 of which it was

associated with Ileliometra glacialis maxima. In life it is easily distinguished from the

young of Ileliometra by the duller and more brownish color, by the more delicate and

translucent cirri wliich are composed of elongate segments, and by the more rugged

appearance.

The association of this species in the Gulf of Tartary and in the Sea of Japan with

Heliometra glacialis maxima is especially interesting in contrast with the association of

the very different Poliometra prolixa and Heliometra glacialis in the Arctic seas.

On the western coast of North America the species of Florometra are associated
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with a species of Fariometra in the south and wnth a species of Retiometra in the north.

History.—It is quite possible that the small form of Antedon from Vladivostock

mentioned bj- Prof, von Graff in 1884 as the host of an undetermined myzostome was

this species, as this is the only comatulid known from that region except for the very

much larger Ileliometra glacialis maxima.

In a preliminary account (1907) of the comatulids secured bj^ the Albatross during

the cruise of 1906, I described as new Antedon tennis and Antedon ciliata. Subse-

quently coming across the name Antedon tenuis in one of Carpenter's papers, I proposed

the alternative name Antedon stella for my teiiuis later in the same year. But Car-

penter's Antedon tenuis is a nomen rrndum and is therefore without efToct so far as my
tenuis is concerned (A. H. Clark, 1908).

In 1908, on proposing the new genus Thaumatometra with Antedon ciliata as the

type, I included in that species Antedon tenuis which seemed, on further study, to be

based on immature individuals of ciliata. The name tenuis was selected for the species,

however, because of page priority. In another paper published in the same year

I figured the centrodorsal and the base of one of the post-radial series.

In 1909 I recorded Thaumatometra tenuis from 3 additional localities on the Korean

coast where it had been obtained by Suensson and Schonau, and in 1913 I added

another locality where it had been found by Suensson.

In a memoir on the crinoids of the Okhotsk and Japan Seas published in 1937,

I gave the complete synonymy of this species and a number of new localities, together

with a complete list of the previous records and the geographical, bathymetrical, and

thermal ranges; also a general account of its associations.

THAUMATOMETRA ABYSSORUM (P. H. Carpenter)

Antedon abyssorum P. H. Carpenter, Quart. Journ. Micr. Sci., new ser., vol. 27, 1887, p. 386 {nomen

nudum; sacculi largely developed); Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 190

(description; sta. 147), pi. 29, figs. 10-13.

—

Hartlaub, Nova Acta Acad. German., vol. 58,

No. 1, 1891, p. 14 (deep sea; 1,600 fms.).

—

Shipley, Antarctic manual, 1901, ch. 18, p. 269.

—

DOderlein, Fauna Arctica, vol. 4, Lief. 2, 1905, p. 405 (antarctic representative of the TencUa

group).—A. H. Clark, Smithsonian Misc. Coll., vol. 50, pt. 3, 1907, p. 353 (listed).

—

Hamann,
Bronn's Klassen und Ordnungen des Tier-Reichs, vol. 2, Abt. 3, 1907, p. 1579 (listed).—A. H.

Clare, Crinoids of the Indian Ocean, 1912, p. 33 (of P. H. Carpenter, 188S= TTiaumatometra

abyssorum).

Thaumatometra abyssorum .\. II. Clark, Proc. Biol. Soc. Washington, vol. 21, 1908, p. 128 Oisted);

Crinoids of the Indian Ocean, 1912, p. 33 {^Antedon abyssorum P. H. Carpenter, 1888), p. 246

(synonymy; locality); Smithsonian Misc. Coll., vol. 61, Xo. 15, 1913, p. 65 (published references

to specimens in the B.M.; Challenger stA. 147; comparison with T. tenuis); Journ. Washington

Acad. Sci., vol. 5, 1915, No. 3, p. 81 (antarctic; range); Die Crinoiden der Antarktis, 1915, p. 106

(collected by the Challenger; recorded as Antedon abyssorum), p. 107 (in key to ant.irctic crinoids),

p. 147 (synonymy; locality), p. 170 (deep water antarctic species; occurs in the region south of the

Indian Ocean), p. 171 (systematic and geographical relationships); Unstalked crinoids of the

5i6offa-Exped., 1918, p. 255 (in key; range), p. 256 (references).—GiSLfis, Ark. Zool., vol. 19,

No. 32, 1928, p. 11 (centrodorsal).

Diagnostic features.—There are 15 to 18 cirrus segments which are subcqual,

much elongated, the antepenultimate being about three times as long as its proximal

widtli and the peimltimate twice as long as wide; Pi and Pj have about 10 segments;

Pj bears a gonad. Wicn the arms are about 35 mm. long the longest cirri are at least

12 mm.
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Description [by A.M.C.].—The centrodorsal is conical with the apex quite acute

in one of the three synt5'pes and bhnitcd in the others. In the two larger ones it is

about 2 mm. in basal diameter and 1.5 mm. high. In the smaller one the height is

less tlian half the basal diameter. The cirri number about XXV in two and XXX in

the third. Their sockets do not liave conspicuously raised rims.

According to Carpenter the cirri have 15 to 18 segments. No complete cirri with

more than 13 segments now remain (1957). The one with 13 segments measures 10 mm.
in length. It arises from the middle row of sockets on the centrodorsal, above the

peripheral row in the specimen with XXX cirri. The second segment is already

slightly longer than wide. The fifth and sixth segments are the longest and are just

under four times as long as their median widths. The outer segments are relatively

siiorter, the antepenultimate is about three times as long and the penultimate

twice as long as its median width. The fifth segment of a broken peripheral cirrus,

much larger than the complete one, is over four times as long as wide, while the proximal

segment of a detached peripheral cirrus measiu-ing 11 mm. in length and lacking both

ends is nearly four and a half times as long as broad. A detached apical cirrus with

10 segments, probably lacking about 4 at the base, measures 5.5 mm. Its segments are

all more or less expanded on the dorsal side at their outer ends, more particularly the

distal segments. This flaring of the segments is much less marked in the longer cirri.

The distal edges of the radials extend only very slightly beyond the rim of the

centrodorsal. The IBr, are short, rather strongly convex dorsaUy, deeply incised in

the median line and only partially free laterally. The IBr2 are rhombic, as long as or

longer than broad, the proximal angle being very pronounced. The distal borders

are concave.

The 10 arms were probably about 35 mm. long. From the proximal edge of the

IBri to the second syzygy at 9+10 measures 7.5 nun.; the width at the first syzygy

is 1 . 1 mm. The brachials are fau-ly smooth. In one of the larger syntypes the brachials

are thickened and slightly flared at their distal ends while in the other the dorsal

profile of the arm is quite smooth.

The thii'd syzygy is rather irregular in position but is most often between brachials

16+17. The distal interval is usually 3 or 4 muscular articulations but may be more

or less.

The proximal pinnules are slender and tapering, the segments of Pi particularly

having very little expansion at the joints. According to Carpenter Pi and Pa have 10

to 12 segments but a Pi with 9 segments, as shown in the Challenger report figure,

appears to be complete or only lacks a suigle segment, though a Pa with 9 segments

maj' have lost one or two. Both these pinnules measure 3 mm. in length. The first

segment of Pi may be as long as wide or longer and the following segments are progres-

sively longer. P2 in the two larger specimens bears a well-developed gonad, usually ou

the third to fifth segments. There are 8+ segments, probably about 10, which are

relatively narrower than those of Pi and a little more swollen at the joints. The

length is a little greater than that of Pi. The distal pinnules are longer.

Locality.—Challenger station 147 ; between Marion Island and the Crozets, south

of the western Indian Ocean (lat. 4G°16' S., long. 48°27' E.); 2925 meters; temperature

1.22° C; diatom ooze; December 30, 1873 [P. II. Carpenter, 1887, 1888] (3, B.M.).

Remarks.—Eleven specimens of this species were taken by the Challenger, of which

three are preserved in the British Museum.
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Carpenter's figures are quite good but additional cii-ri of rather unifomi length

appear to have been added. From tiie few remaining there seems to be much more
difference in size between the peripheral and apical cirri than i? shown.

THAUMATOMETRA MINUTISSIMA (A. H. Clark)

(See vol. 1, pt. 1, fig. 403, p. 311]

Balhymelra minutissima A. H. Clark, Proc. Biol. Soc. Washington, vol. 21, 1908, p. 132 (listed;

nomen nudum); Proc. U.S. Nat. Miis., vol. 34, 1908, p. 233 (description; Albatross sta. 2761').

Trichomelra minutissima A. H. Clark, Unstalked crinoids of the Siboga-Exped., 1918, p. 247 (in key;

range), p. 248 (references).—H. L. Clark, Bull. Amer. Mus., vol. 48, 1923, p. 149 (comparison).

—

MoRTENSEN, Handbook of the echinoderms of the British Isles, 1927, p. 38 (Brazil).

—

A. H.

Clark, Mem. Soc. Cubana Hist. Nat., vol. 14, No. 2, 1940, p. 139, p. 141 (in key), p. 159.

Diagnostic features.—Thaumatometra minutissima has only 12 to 15 cirrus seg-

ments, all of which are much elongated, the antepenultimate being over three times as

long as its proximal width and the penultimate about twice as long as broad; P3

bears the first gonad. The arms are about 13 mm. long, and the cirri 4 mm. in

tlie unique holotype.

Description.—The centrodorsal is rather small, hemispherical, with the dorsal

pole furnished with several rather long spines; the cirrus sockets are closelj' crowded,

al)out 9 in each radial area.

The cirri are about XLV, 12-15, 4 mm. long. The fkst segment is rather less than

half as long as broad, the second is over twice as long as its proximal diameter, in-

creasing rapidly in width from about the middle so that the breadth of the distal end

is nearl}'' twice that of the proxunal, and the third and following are very slender and

greatly elongated, increasing m breadth in each direction, but especially distally;

the fourth segment is similar to the third; the following gradually decrease in length,

their proximal ends becoming less and less enlarged, but their distal ends remaining

enlarged and funnel-shaped. The antepenultimate segment is over three times as

long as its proximal breadth, increasing in width from the base to the tip, most rapidly

in the outer two-thirds. The penultimate segment is about twice as long as broad with

a long triangular opposing spine arising from the whole of the dorsal surface, of which

the distal edge is perpendicular to the longitudinal axis of the segment. The termhial

claw is about equal in length to the penulthnate segment, moderately slender and mod-
erately curved.

The radials are rather short in the median line with a very strongly concave distal

border and strongly produced interradial angles which, however, do not separate the

bases of the IBri. The IBr, are very short, their lateral edges, which are about twice

the middorsal length, being not much more than a third of their width. The distal

border is broadly fringed with fine spines, and the dorsal surface is find}' granulose.

The IBrj (axillaries) are rhombic, broader tlian long, with the edges, especially

the anterior, strongly concave; the dorsal surface is finely granulose, and fine spines

are developed laterally. The ossicles of the IBr series, the first two brachials exteriorly

and the first three interiorly, are in close apposition with their neighbors and laterally

flattened, and have very finely spinous lateral borders.

The 10 arms are 13 mm. in lengtii. The fii-st brachials are short, with the outer

edge rather longer than the inner and the distal edge strongly concave; the dorsal sur-

face is granulose, and the anterior border carries a strong fringe of very fine spines.
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The second brachials are irregular in shape, with a strong rounded posterior projection.

The third and fourth brachials, which together form the first syzygial pair, arc together

about half again as long as broad. The following brachials are rather longer than

broad, graduallj^ becoming more elongate and in the outer part of the arm reaching

a length of about three times their width. The brachials are all remarkable for their

strong central constriction and large and expanded ends which, from the sixth brachial

onward, bear a fringe of rather large spines.

Syzygies occur between brachials 3+4, 9+10, and 14+ 15, and distally at in-

tervals of 2 muscular articulations.

P, is very slender and filiform; the first three segments are about as long as broad,

strongly concave dorsally with prominent ends; the following segments rapidly become

elongated with broadly flaring distal ends. The tip of the pinnule is broken. P3

and the following pinnules bear large gonads on the fifth to seventh segments, which

are slender and much elongated. The distal pinnules are exceedingly slender with

the first segment nearly as long as broad, the second about twice as long as broad,

wider proxiraally than distally, and the remainder very slender and greatly elongated

with expanded ends.

Locality.—Albatross station 2761; off the coast of Brazil, east of the Abrolhos

Islands (lat. 15°39'00" S., long. 38°32'54" W.); 1495 meters; temperature 3.89° C;
pteropod ooze; December 26, 1887 [A. H. Clark, 1908] (1, U.S.N.M., 22671).

Remarks.—As yet this species is known only from the single specimen which was

originally described under the name of Bathymetra minutissima in 1908 and transferred

to the genus Trichometra in 1918.

[Note by A.M.C] Mr. Clark himself altered the typescript to include this species

in the genus Thaumatometra, presumablj' concluding that, even allowing for the very

small size, the much longer but many fewer cirrus segments preclude its inclusion in

Trichometra but ally it with Thaumatometra.

THAUMATOMETRA SEPTENTRIONALIS A.H.Clark

[See vol. 1, pt. 2, fig. 759, p. 353]

Thaumatometra, sp. A. H. Clark, Die Crinoiden der Antarktis, 1915, p. 147 (undescribed species

from the region southwest of Iceland)

.

Thaumatometra borealis A. H. Clark, Die Crinoiden der Antarktis, 1915, p. 144 (north Atlantic

species) (nomen nudum).—Koehler, Les ^chinodermes des mers d'Europe, vol. 2, 1927, p. 133

{nomen nudum).

Tliaumatomelra septentrionalis A. H. Clark, Unstalked crinoids of the Siboga-Exped., 1918, p. 256

(in key; range), p. 258 (references; description in press) ; The Danish Ingolf-Exped., vol. 4, No. 5,

Crinoidea, 1923, p. 12 (description; sta. 18), p. 43 (range), p. 58 (stas. 11, 36), p. 56 (in key).—

MoRTENSEN, Handbook of the echinoderms of the British Isles, 1927, p. 26; Mcdd. Gr0nland,

vol. 79, No. 2, 1932, p. 50 (range).—Tortonese, Bull. Inst. Oceanogr. Monaco, No. 956, 1949,

p. 4 (bathymetrical range).

Diagnostic features.—The cirri are about XXX, \nth about 10 segments, of which

the longest are six times as long as broad, the antepenultimate is twice as long as broad

and the penultimate little, if at all, shorter; when the arms are about 15 mm. long the

cirri are 6 mm. ; the segments of the proximal pinnules are long, the third one of Pi

being already twice as long as broad.
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Description.—The ccntrodorsal is hemispherical, with a small bare dorsal pole.

The cirri arc about XXX, about 10, approximate!}' 6 mm. long. The first segment

is very short, the second is somewhat longer than broad, the third is about four limes

as long as the pro.ximal breadth, and the fourth and fifth, which are the longest, arc

nearlj' or quite six times as long as the proximal breadth with expanded and overlapping

verj- finely spinous distal ends. The following segments slowly decrease in length so

that the third from the terminal claw is three times as long as broad, the antepenultimate

is twice as long as broad, and the penultimate is from half again to twice as long as

tlie distal width. The opposing spine is represented by a small terminal tubercle.

The terminal claw^ is moderately slender and rather feebly curved.

The radials project slightly beyond the rim of the ccntrodorsal. The IBrj are

very short, about four times as broad as the lateral length, deeply incised in the median
line by a posterior process from the IBrj, not in contact basally, and bear tufts of fine

spines on the anterolateral angles which are continued inward, decreasing in size, along

the distal border. The IBrj (axillaries) are broader than long, with all the sides strongly

concave and the anterior and lateral angles strongly produced; a prominent rounded

posterior process incises the IBr, ; the lateral angles are armed with short but prominent

spines; the anterior edges are slightly everted and are armed with fine spines. The
anterolateral angles of the IBr, are more or less cut away, leaving a V-shaped notch

in the sides of the IBr series. The sides of the IBr series and of the first two brachials

are flattened, but are not in apposition.

The 10 arms are about 15 mm. long. The first brachials are about three times as

long exteriorly as interiorly, and are deeply incised by the second ; the inner edges are

entirel}' free, diverging from each other at an angle of about 60°; the outer border is

straight, with a broad band of very fine spines. The second brachials are much larger,

irregularlj- quadrate. The first sj-zj-gial pair (composed of brachials 3+4) is longer

interiorly than exteriorly, and about as broad as long in the median line. The next

four brachials are almost triangular, about as long as broad or slightly longer than broad,

those following becoming somewhat less oblique and longer distallj'. The distal edges

of the brachials are produced and armed with prominent, though fine, spines.

Syzj-gies occur between brachials 3+4, 9+ 10, and 16+ 17.

P, has the first segment short, the second longer, the third twice as long as broad,

and the following much elongated with expanded and spinous distal edges. Pj is

somewhat longer and stouter than P, with longer segments of which the third to fifth

bear a fusiform gonad. The following pinnules resemble Pj.

Localities.—IngolJ station 36; southwest of Godthaab, Greenland (\&t. 61°50'

N., long. 5G°21' W.); 2623 meters; temperature 1.5° C. [A. H. Clark, 1923] (1, U.S.N.M.,
E. 1069).

In(jolf station 11; west of Faxafjord, Iceland (lat. 64°34' N., long. 31°12' W.);

2376 meters; temperature 1.6° C. [A. H. Clark, 1923] (1, CM.).
IngolJ station 18; southwest of Iceland (lat. 61°44' N., long. 30°29' W.); 2075

meters; temperature 3.0° C. [A. H. Clark, 1923] (1, CM.). Type locality.

Geographical range.—Extreme northwestern Atlantic, from BafRns Bay to Iceland.

Bathymctrical range.—From 2075 to 2623 meters; the average of 3 records is 2358

meters.

Thermal range.—From 1.5° C to 3.0° C; the average of 3 records is 2.0° C
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THAUMATOMETRA BREVICIRRA (A. H. Clark)

[See vol. 1, pt. 1, fig. 402, p. 311]

Balhymetra brevicirra A. H. Clark, Proc Biol. Soc. Washington, vol. 21, 1908, p. 132 (listed; notnen

nudum); Proc. U.S. Nat. Mus., vol. 34, 1908, p. 234 (description; Albatross sta. 4766); Crinoids

of the Indian Ocean, 1912, p. 245 (synonymy; locality).

—

Baranova, Invest. Far East Seas

U.S.S.R., No. 4, 1957, p. 153 (distribution), p. 248.

Thaumatometra brevicirra A. H. Clark, Unstalked crinoids of the /Si6o(/a-Exped., 1918, p. 255 (in key;

range), p. 257 (references).

—

Gisl^n, Rep. Swedish Deep Sea Exped., vol. 2, Zool., No. 4, 1951,

p. 56 (depth).

Diagnostic features.—The cirri are composed of about 14 segments, of which the

longest are about three times as long as their proximal v\adths and the last two before

the terminal claw are about twice as long as the widths of their proximal ends; P,

has about 11 segments. In the unique holotype the arms are 23 nun. long and the

cirri are 6 mm.

Description.—-The centrodorsal is rather low hemispherical, bearing about 45

crowded cirrus sockets.

The cirri are XXX-XLV, 14, 6 mm. long. The first segment is rather less than half

as long as broad, the second is rather longer than broad, sometimes about as long as

broad, the third is rather more than twice as long as its proximal width, centrally

constricted with expanded ends, and the fourth is about three times as long as its

proximal width, also strongly constricted centrally. The following segments de-

crease gradually in length, the proximal ends becoming less and the distal rather more

expanded; the antepenultimate segment is about twice as long as the width of the

proximal end, and the penultimate is rather shorter, with the opposing spine, which

is not so long as the width of the segment, arising from its distal half. The terminal

claw is short, conical, shghtly curved, its length being from a half to three-quarters of

that of the penultimate segment.

The radials are short with a strongly concave distal border and produced intcrradial

angles. The IBri are short, over twice as broad as the lateral and over three times as

broad as the median length, \vith a concave distal and straight proximal border. The

IBr2 are practically square, with the sides very httle concave. The elements of the

IBr series and the first two brachials are closely appressed against those on cither side

and laterally flattened.

The 10 arms are about 25 mm. long. The first brachials are short, longer out-

wardly than inwardly, with the distal edge concave. The second brachials are about

twice as largo, irregularly quadrate. The first syzygial pair (formed of the third and

fourth brachials) is somewhat longer than broad, with the epizj-gal oblong and the hypo-

zygal wedge-shaped or almost triangular with the longer side in. The following brachials

are about as long as broad, after the ninth becoming wedge-shaped, longer than broad,

and more elongate distally. All of the brachials have a more or less concave surface, this

becoming more marked after the ninth, when the distal edges begin to project somewhat.

Syzygies occur between brachials 3+ 4, 9+ 10, and 14+ 15, and distally at intervals

of 3 or 4 muscular articulations.

P] is long and fdiforni with 11 segments, the fh'st 2 about as long as broad, the

following Ix'coming rapidly elongated and exceedingly long and slender distally.

The distal pinnules have the first segment wedge-shaped or almost crescentic,
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broader than long, the second wedge-shaped, longer timn broad, and the following

becoming progressively elongated.

Locality.—Western Aleutian Islands; Koniuji Island bearing S. 22°30' W., 27

miles distant Gat. o2°38'00" N., long. 174°49'00" W.) ; 3229 meters; xMay 31, 190G [A. II.

Clark, 1908] (1, U.S.N.M., 22G72).

THAUMATOMETRA THYSBE A. H. Clark

Thaumalomelra ihysbe A. H. Clahk, Notes Leyden Mus., vol. 34, 1912, p. 149 (description; Siboga

sta. 52); Unstalked crinoids of the Siboga-Expcd., 1918, p. 255 (in key; range), p. 257 (detailed

description; sta. 52), p. 271 (listed), pi. 26, fig. 98.

Diagnostic features.—The cirri are XL-LX, the longest with 13 to 16 segments, of

which the maxinimn length is from thi'ce to sLx times the median width; the ante-

penultimate is not more than twice as long as broad and the penultimate is only a little

longer tlian broad; Pj has over 15 segments. When the arms are 30 mm. long, the cirri

are about 9 mm. [Note by A.M.C. In the key given in the Siboga report, Mr. Clark

included thysbe in the section \vith the tiiird and fourth cirrus segments from the end at

least twice as long as wide although in his description of the type of thysbe he writes

that the two segments before the penultimate are only a third to a half again as long

as wide. I have altered the position of thysbe in the present key accordingly.]

Description.—The centrodorsal is small and rounded conical in shape.

The cirri are about XJj, 15-16, 9 mm. long. The fu-st segment is short, the second

about as long as the diameter of the expanded distal end, the third twice as long its distal

diameter and the fourth slightly longer [presumably about three times as long as its

median diameter—A.M.C.]. The following segments gradually decrease in length so

that the last two before the penultimate are from a third to a half again as long as

broad. The earlier segments have greatly enlarged ends, the distal end being much
expanded and overlapping the base of the succeeding segment; as the segments become
shorter, the dorsal and ventral profiles become straighter and the pgments become com-
pressed lateraUy so that they appear broader in lateral view; on the distal short segments
the median portion of the distal edge on the dorsal side projects slightly over the base of

the following segment.

The radials are just visible in the median line beyond the edge of the centrodorsal, but
extend well out in the interradial angles; their distal angles are sliglitly separated so that

the bases of the IBrj are not quite in apposition.

The IBr, are very short, almost oblong, about four times as broad as the exterior

length, which is slightly- greater than the median length; the lateral borders of adjacent

IBr, make an angle of about 90° with each other; the distal edges are narrowly everted

and very finely spinous. The IBr2 (axillaries) are about as broad as long; the distal

edges make appro.xiniately a right angle with each other; the distal angle is not produced

;

a broad proximal angle incises the IBr, ; tiie lateral angles extend considerably beyond
the distal angles of the IBri; the distal edges arc evenly and verj' finely spinous.

The 10 arms are 30 mm. long, resembling those of the other species of the genus.

The distal edges of the brachials are moderately everted and finely spinous.

Syzygies occur between brachials 3+4, 9+ 10, 14 + 15, and distally at intervals of

two muscular articulations.

Pj is excessively delicate, about 6.5 mm. long, composed of somewliat more than

15 segments, of which the first is very short, the second is longer, the third is about as

056-622—67 49



756 BULLETIN 82, UNITED STATES NATIONAL MUSEUM VOLUME 1

long as broad, the fourth is half again as long as broad, and the following become exceed-

ingly elongated \vithswollen, produced and overlapping spinous distal ends. Pzis stouter

than Pi, composed of 11 or 12 segments, of whicli those beyond the tliird are excessively

elongated, becoming exceedingly slender distally; the fourth to seventh segments bear a

large gonad.

Azotes.—A specimen from station 59 of the Danish Expedition to the Kci Islands

[named and described in MS by Mr. Clark] has the centrodorsal very low, conical, with

the sides making a very broadly obtuse angle with each other. Over a rather large

polar area the cirrus sockets are more or less complete^ obliterated. Around the base

the sockets are very closely crowded, with about six corresponding to each radial along

the edge. Towards the apex the sockets are smaller. The cirri number about LX,

10-13, up to 10 mm. long. The second segment is about as long as broad, the third is

nearly or quite three times as long as broad in the middle, the fourth to sixth are five or

six times as long as their median widths. The following segments rapidly decrease in

length so that the antepenultimate is about twice as long as broad and the penultimate

is scarcely as long as broad. The elongate earlier segments have the dorsal and ventral

profiles concave and the shorter outer segments also have the dorsal and ventral sides

divergent at least in the outer half. The opposing spine is minute and terminal. The

terminal claw is about as long as the penultimate segment, rather stout and moderately

curved. [Note by A.M.C: Unfortunately the remainder of this manuscript descrip-

tion is lost.]

Localities—Siboga station 52; south of Java (lat. 9°03'24" S., long. 110°56'42"

E.); 959 meters; globigerina ooze; April 20, 1899 [A. H. Clark, 1912, 1918] (1, Amster-

dam M.). Type locality.

Danish Expedition to the Kei Islands station 59; 385 meters; coral; Mny 12, 1922

(1, CM.).

THAUMATOMETRA ALTERNATA (P. H. Carpenter)

Antedon tenuis P. H. Carpenter, Quart. Journ. Micr. Sci., newser., vol. 27, 1887, p. 386 (Challenger

sta. 170; sacculi; nomen nudum).—A. H. Clark, Proc. U.S. Nat. Mus., vol. 34, 1908, p. 497.

Antedon alternala P. II. Carpenter, Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 179 (descrip-

tion, in part; stas. 169, 170A [specimen from sta. 218= Fariometra io; specimens from sta. 236=

T. TpaTva]), pi. 18, figs. 1-3 (pi. 32, figs. 5, 7-9= T. 'parva; fig. &= FariometTa io).—Farquhar,

Proc. Linn. Soc. New South Wales, vol. 12, pt. 3, 1898, p. 305.

—

Thompson, Proc. Roy. Sec.

Edinburgh, vol. 22, 1899, p. 322 (distribution and its bearing on bipolarity).

—

Hutton, Index

faunae Novae Zealandiae, 1904, p. 290.—A. H. Clark, Smithsonian Misc. Coll., vol. 50, pt. 3,

1907, p. 353 (listed).

—

Hamann, Bronn's Klassen und Ordnungen des Tier-Reichs, vol. 2, Abt. 3,

1907, p. 1579 (listed).—A. H. Clark, Proc. U.S. Nat. Mus., vol. 34, 1908, p. 457 (type locaUty

determined as Challenger sta. 169); Notes Leyden Mus., vol. 34, 1912, p. 146 {Challenger Report,

pi. 32, fig. Q=Trichomelra delicaia [Fariomelra lo]); Crinoids of the Indian Ocean, 1912, p. 33 (of

P. 11. Carpenter, \m= Thaumatometra alternata, in part); Smithsonian Misc. Coll., vol. 61, No.

15, 1913, p. 80 (Challenger Report, pi. 32, fig. Qt=Trichomelra dclicata [Fariomelra io\; pi. 32, figs.

5, 7-9=7'. cypris [parva]); Unstalked crinoids of the Sifeoga-Exped., 1918, p. 252 (specimen from

Challenger sta. 2\S>= Nepiometra [Fariomelra] io).

Thaumatometra alternala A. H. Clark, Proc. Biol. Soc. Washington, vol. 21, 1908, p. 128 (listed);

Notes Leyden Mus., vol. 34, 1912, p. 149 (specimen from Challenger sta. 170A compared with

T. thysbe) ; Crinoids of the Indian Ocean, 1912, p. 33 (= Antedon alternata P. H. Carpenter, 1888),

p. 246 (synonymy; Now Zealand [other localities refer to T. cypris [parva] and Nepiometra

[Fariornetra] io; probaVjly includes more than one species) ; Smithsonian Misc. Coll., vol. 61, No. 15,

1913, p. 65 (published references to specimens in the B.M.; Challenger stas. 169, 170A) ; Unstalked

crinoids of the Siboga-Exped., 1918, p. 255 (in key; range), p. 256 (references).

—

Gisl^n, Ark.
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Zool., vol. 19, No. 32, 1928, p. 11 (notes).

—

Fell, New Zealand Science Congress, 1947, p. 209
(listed; range); Tuatara, Wellington, New Zealand, vol. 3, No. 2, 1950, p. 84 (in key), text-

fig. 14 (calyx and arm bases).

Diagnosticfeatures.—The cirri are about XXX, with 12 to 16+ segments, of which
the longest are about four times as long as their median width, the antepenultimate is

about a third again as long as broad and tlie penultimate is hardly, if at all, longer than

broad; Pi has about 20 segments, of which the first two or three are not longer than

broad but the following ones become very elongate with expanded and spinj^ joints; P2

is probably shorter and may bear a gonad. When the arms are about 25 mm. long the

cirri are 7 to 8 mm.
Description.—The centrodorsal is broadly rounded conical, 1.2 mm. in diameter

and 0.8 mm. high, with the well-marked cirrus sockets irregularly placed and crowded.

The cirri are XXV-XXX, a middle one has 16 segments and is 7 mm. long; the

apical ones are shorter with fewer segments and the peripheral (which are all lost)

were probably a little longer. The first segment is about as long as broad, the second

is half again as long as broad, the third to sixth are nearly or quite four times as long

as the median width, and the following slowly decrease in length to the penultimate

which is slighth' or not at all longer than broad. The longer segments are centraUy

constricted and distall}' flared, especially on the shorter cirri, and the distal are laterally

compressed. The opposing spine is well-developed, terminal, and directed obliquely

forward. The terminal claw is strongly curved.

The distal edges of the radials are just visible beyond the rim of the centrodorsal.

The IBri are very short, about four times as broad as the lateral length, with the

anterior border somewhat incised. The IBrj (axillaries) are rhombic, broader than long,

with the distal edges concave.

The 10 arms were probably not more than 25 mm. long. The first brachials are

twice as long exteriorly as interiorly, with the inner half of the distal border parallel

to the proximal border and the outer half running upward at a considerable angle, while

the inner borders barelj' meet over the sharp anterior angle of the axillaries. The
second brachials are much larger, and irregularly quadrate. The first syzygial pair

(composed of brachials 3+4) is half again as long as broad, and nearly oblong. The
follow'ing brachials to the second syzygy are oblong or almost square, those succeeding

becoming almost triangular, longer than broad, and distally more elongate with

gi'adually less and less oblique and more and more swollen ends.

From the proximal edge of the IBri to the second sj-z^-gy is 5.0 mm. and the width

at the first syzygy is 0.6 mm.
Syzygies occur between brachials 3+4, 9+ 10, and 14+15, and distally at intervals

of 2 muscular articidations.

Pi is slender, about 7 mm. long, and consists of 20 elongated segments, of which the

longer outer ones are expanded and spiny at the joints. P, is similar, but shorter.

Pa and P^, are still shorter, but have stouter segments and one or both of them bear a

well-developed gonad. The following pinnides gradually- increase in length, becoming
slender and delicate with the two basal segments more or less flattened.

The above description is mainly of the synt^-pe from station 169, with the exception

of the cirri which are only present in the specimen from station 170A.

Localities.—Challenger station 170A; near the Kermadec Islands, north of New
Zealand (lat. 29°45' S., long. 178°11' W.); 1152 meters; temperature 4.17° C; volcanic

mud; July 14, 1874 [P. H. Carpenter, 1888; A. H. Clark, 1913] (1, B.M.).
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Challenger station 169; northeast of New Zealand (lat. 37°34' S., long. 179°22' E.);

1279 meters; temperature 4.44° C; blue mud; July 10, 1874 [P. H. Carpenter, 1S88;

A. H. Clark, 1913] (1, B.M.). Type locality.

History.—Carpenter's first mention of this species (1887) is in a discussion of the

sacculi of crinoids, wherein the name Antedon tenuis appears with the locality Challenger

station 170. By a process of elimination Antedon tenuis is found to cover the specimens

from station 170A referred to Antedon alternata in the Challenger report (1888), but the

name as it is given is a nomen nudum.

Carpenter's original account of Antedon alternata (1888) was based upon 1 specimen

from Challenger station 169, 2 from station 170A, 1 from station 218, and 4, of which 2

were yoimg, from station 236. Specimens from stations 170A, 218 and 236 were figured.

Carpenter remarked that he was at first inclined to separate specifically the

individuals taken at stations 170A and 169 from those taken at station 236, but that

the additional experience of variable specific characters in these animals gained between

1879 and 1887 had led him to abandon the idea. However he gave in some detail the

differences between the specimens from station 170A and those from station 236.

In 1908 I selected Challenger station 169 as the type locality for alternata, avoiding

station 170A because of the fact that the specimens from this locality had previously

been mentioned under the name of tenuis. Carpenter's description of alternata covers

all his specimens; but in 1887 von Graff, on Carpenter's authority, published the name

alternata as the host of a myzostome from station 236, which, taken in connection with

the appearance in the same year of the name tenuis covering specimens from station

170, would seem to indicate that originally Carpenter had designated the northern form

alternata and the smaller southern form tenuis.

In studying the Siboga collection, I found a new species which in 1912 I described

under the name of Trichometra delicata, recognizing as conspecific the specimen from

Challenger station 218 figured by Carpenter. The name Trichometra delicata having

been used for a very different species from the Atlantic in the preceding year, this form

was redescribed and figured under the name of Nepiometra to in the Siboga report (1918).

It has since been referred to the genus Fariometra.

On examining the comatulids in the British Museimi in 1910, it seemed to me that

the specimens from Challenger stations 169 (1) and 170A (2) differed sufficiently from

that from station 236 to necessitate the recognition of a new species. Station 169 having

previously been selected as the type locality, I bestowed the name Thaumatometra

cypris (1913) upon the form from station 236, leaving alternata covering only the

specimens from stations 169 and 170A. [Note by A.M.C. T. cypris is now referred

to the synonymy of T. parva.]

THAUMATOMETRA PARVA A. H. Clark

Antedon allernata von Graff, Challenger Reports, Zoology, vol. 20, pt. 61, 1887, p. 6 (sta. 236; myzos-

tomes; nomen midum).—P. II. Carpenter, Challenger Reports, Zoology, vol. 26, pt. 60, 1888,

p. 179 (part; sta. 236 [specimens from stas. 169 and 170A=T'. alternata, and from sta. 218=

Fariometra io]), pi. 32, figs. 5, 7-9 (pi. 18, figs. 1-3= T. alternata, pi. 32, fig. 6= Fariometra to).—

Thompson, Proc. Roy. See. Edinburgh, vol. 22, 1899, p. 322 (part).

—

Hamann, Bronn's Klasscn

und Ordnungen des Ticr-Reichs, vol. 2, abt. 3, 1907, p. 1579 (part).—A. H. Clark, Smithsonian

Misc. Coll., vol. 50, pt. 3, 1907, p. 353 (part); Proc. U.S. Nat. Mus., vol. 34, 1908, p. 318 (southern

Japan) ; Crinoids of the Indian Ocean, 1912, p. 246 (part [record from New Zealand= T. alternata

and from New Guinea= Fanomcira io]).
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Thaumalometra parva A. II. Clark, Proc. Biol. Soc. Washington, vol. 21, 1908, p. 128 (listed; nomen
nudum); Proc. U.S. Nat. Mus., vol. 34, 1908, p. 231 (description; Albatross sta. 3697), p. 318
(Japan); Crinoids of the Indi.an Ocean, 1912, p. 217 (synonj'my; locality); Journ. Washington
Acad. Sci., vol. 5, 1915, No. 6, p. 215 (southern Japanese species; range and its significance);

Unstalked crinoids of the Siboga-Exped., 1918, p. 256 (in key; range), p. 257 (references).

Thaumalomelra ctjpris A. H. Clark, Smith.sonian Misc. Coll., vol. 61, No. 15, 1913, p. 65 {Challenger

sta. 236; new name for Antedon alternala P. II. Carpenter, 1888, in part; Challenger Report,

pi. 32, figs. 5, 7-9); Journ. Washington Acad. Sci., vol. 5, No. 6, 1915, p. 215 (southern Japan,

range and its significance); Unstalked crinoids of the iSt'fcof/a-Expod., 1918, p. 255 (in key; range),

p. 256 (references).

—

Gisl^n, Nova Acta Reg. Soc. Sci. Upsaliensis, ser. 4, vol. 5, No. 6, 1922,

p. 147 (comparison with T. comaster); Ark. Zool., vol. 19, No. 32, 1928, p. 11 (notes).

Thaumalomelra comaster Gisl£n (not of A. H. Clark), Nova Acta Reg. Soc. Sci. Upsaliensis, ser. 4,

vol. 5, No. 6, 1922, p. 5 (localities), p. 144 (description), pp. 180, 181 (listed); figs. 153-156, p.

146 (cirrus; pinnules); Zool. Bidrag Uppsala, vol. 9, 1924, p. 275 (shape of mouth), p. 283

(ambulacral groove); Vid. Medd. Nat. Foren. K0benhavn, vol. 83, 1927, p. 52.

Diagnostic features.—The cirri arc XXX-XL, 9-15, the longest segments three

or four times us long as their median width when the arms are about 30 mm. long and
even longer, relatively, in smaller specimens; the antepenultimate segment is less than

twice as long as broad; Pi has 15 or more segments, 5 to 7 mm. long; P2 is shorter but

stouter and bears a gonad. The cirri are about 9 mm. long when the arms are 30 mm.
but may be relatively shorter.

Description.—The centrodorsal is rather small, hemispherical or low conical, with

the cirrus sockets closely set in two or thi'ce crowded rows, leaving only a small portion

of the dorsal pole bare.

The cirri are about XXX, 10-12, 9 mm. long. The first segment is about as long as

broad, the second is about half again as long as broad, the third and fourth are between

three and four times as long as broad, and the following gradually decrease in length so

that the oblong antepenultimate is about twice as long as broad, and the penultimate

is about half again as long as broad. The opposing spine is very small, in height less

than a third the width of the penultimate segment, terminally situated and directed

obliquely forward. The terminal claw is about as long as the penultimate segment,

rather stout and moderately curved. The second to fifth segments are constricted

centrally with expanded ends. Beyond the fourth the segments gradually become
broader dorsoventrally and laterally compressed.

The distal edges of the radials are even with the rim of the centrodorsal. The IBri

are short, oblong, about four times as broad as long, somewhat narrower distally than

proximally, quite rounded dorsally and well separated laterally. The IBrj (axillaries)

arc rhombic, somewhat broader than long, with concave distal borders and a rather

sharp distal angle, and with a rounded posterior projection rising to a slight tubercle.

The 10 arms are apparentlj- about 30 mm. long. The first brachials are wedge-

shaped with the exterior borders longer than the interior, and entirelj^ free interiorly'.

The second brachials are much larger and u-regularly quadrate. The fu-st syzygial pair

(composed of brachials 3+4) is somewhat longer than broad, and sliglilly longer

interiorly than exteriorly. Tlie fifth to eighth brachials are oblong, about half again

as broad as long, and the following become wedge-shaped and about as long as broad.

Only the pro.ximal third of the arms remains.

Syzygies occur between brachials 3+4, 9+10, and 14+ 15.

P, is very slender, 6 mm. long, with 15 segments, of which the first is very short,

the second and third are about as long as broad with their corners cut away, the fourth
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and fifth are about half again as long as broad and more slender than those preceding,

and those following become rapidly elongated with swollen articulations so that the

pinnule is ver}' slender and filiform distally. P2 is very slightly shorter with the first

segment broader than long, the second about as long as broad, the third about half

again as long as broad, and the remainder becoming progressively elongated. This

pinnule is about as stout basally as Pi but does not taper so rapidly, so that it appears

considerably stouter; a large gonad occupies the fourth to eleventh segments. The

follo\ving pinnules, so far as they are preserved, resemble Po.

Notes [by A.M.C.].—In the largest syntype of T. cypris the centrodorsal is similar

to that of the type of parva, but there are XXXV-XL cutus sockets and the remaining

cirri have up to 13 segments, which appear to be similar in proportions to those described

above. The arms were about 30 mm. long and the length from I Br, to the second

syzygy is 6.5 mm. The breadth of the arm at the first syzygy is 0.8 mm.

The longest remaining P, has 15 segments and measures 5.5 mm., probably three

or foiu" segments are lacldng. Po is stouter and probably shorter but all are broken;

in most cases it carries a small gonad. On the succeeding pinnules the segments be-

come progressively more attenuate.

The two remaining syntypes of cypris are smaller. One has the length IBrj to the

second syzygy 5 mm. The other is still smaller and has no gonads. They have respec-

tively up to 11 and up to 9 cirrus segments which are relatively longer than in the

larger specimen and which have more prominent opposing spines.

In 1922 Dr. Toi-sten Gislen recorded a specimen from Sagami Bay in 731 meters

which he named Thaumatomfitm comaster. In the typescript Mr. Clark had referred

this to T. isis but the reexamination of the types of cypris has revealed even greater

similarities, notably the fact that in both Gislen's specimen and in the largest type

of cypris, as in the type of parva, P2 is the first genital pinnide. The relatively shorter

cirrus and pinnule segments in Gislen's specimen are probably attributable to its larger

size, the arm length being about 45 to 50 mm. The centrodorsal is very low conical,

2 mm. broad at the base and 0.6 mm. high, the bare dorsal pole measures 1.1 mm.
in diameter.

The cirri are about XXXV, 12-15, from 7 to 8 mm. long, arranged in two rows on

the centrodorsal. The first cirrus segment is short, the second is about as long as

broad, the third is twice as long as broad, the fourth to sixth are three times as long

as broad, the seventh is two and a half times as long as broad, and the antepenultimate

is very slightly longer than broad. The terminal claw is about as long as the penulti-

mate segment.

The IBr, are three or fom* times as broad as long laterally. The axillaries are as

long as broad, produced both proximally and distally, the proximal projection being

longer than the distal. The lateral angles are produced beyond the anterolateral angles

of the IBr,.

The 10 arms are between 45 and 50 mm. in length. The first brachials are three

times as long exteriorly as interiorly and interiorly in contact basallj''. The second

brachials have a strong posterior process. The fu'st syzygial pair (composed of the

third and fourth brachials) is a little longer interiorly than exteriorly. Tlie following

brachials are about as long as broad, slightly wedge-shaped. The distal brachials are

somewhat longer than broad with swollen articulations.
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Syzygies occur between brachials 3+4, 9+ 10, and 14+ 15, and distally at intervals

of 3 muscular articulations.

Pi is 7 mm. long with 15 sogmonts, of which the first and second are short, the

third is from two to two and a half times as long as broad, and those following are

from three to four times as long as broad. P3 is 4 ram. long with 8 segments, of which

the third or fourth to seventh bear a gonad. P3 is 4.5 mm. long with 9 segments, bear-

ing a gonad on the tliird to seventh; the distal segments are a little spiuy distally.

The distal pinnules arc from C to 7 mm. long with about 16 segments.

Doctor Gislen also assigned to T. comaster another very young specimen from

Sagami Bay in 274 meters. The ccntrodoreal is low and flattened, almost hidden by

the cirri, which are about XXVI, 7-10, from 2 to 3 mm. long, arranged in 2 rows.

The second cirrus segment is three-quarters again as long as broad, and those following

are four times as long as broad, and expanded distally; the antepenultimate segment

is three-quarters again as long as broad, and the penultimate is as long as broad with

an indistinct opposing spine.

Tiie IBr, are three times as broad as long; the axillaries are a third broader than

long, the posterior process about t\vice as long as the distal angle. The 10 arms are 10+
nun. long. The fii"st brachials are almost free anteriorly, the second brachials have a

posterior process. Pi is 1.8 mm. in length with about 10 segments which are two and

a half times as long as broad. There is a gap between Pi and the distal pinnules. The
disk is 1.3 mm. in diameter. The anal cone is 1 mm. high, narrowly sausage-shaped.

Localities.—Albatross station 3697; Sagami Bay, Japan; Manazuru Zaki bearing

N. 20° W., 6.0 miles distant; 219-484 meters; gray mud and volcanic sand; May 5, 1900

[A. H. Clark, 1908] (1, U.S.N.M., 22694). Type locahty.

Challenger station 236; off Sagami Bay, Japan (lat. 34°58' N., long. 139°29' E.);

1417 meters; temperature 3.11° C; green mud; June 5, 1875 [von Graff, 1887; P. H.

Carpenter, 18SS; A. H. Clark, 1913] (3, B.M.).

Dr. Sixten Bock's station 4, Misaki, Sagami Bay, Japan; on the "Metacrinus

shoal"; 274 meters; May 5, 1914 [Gisl6n, 1922] (1, Stockholm M.).

Dr. Sixten Bock's station 37; Oldnose, Sagami Bay; 731 meters; July 8, 1914

[Gislen, 1922] (1, Stockholm M.).

Geograj>hical distribution.—This species is only known from the vicinity of Sagami

Baj", near Tokyo, on the southeast coast of Japan.

Bathymetrical distribution.—From 274 (?219) to 1417 meters.

History [by A.M.C.].—The first mention of this species is by von Graff (1887),

who gave Antedon alternata as the host of a myzostome (Myzostomum cornutum) from

Challenger station 236.

In the following year Carpenter described alternata but mainly from specimens

taken near New Zealand which Mr. Clark later found to be distinct and, accordingly,

in 1913 provided the new name cypris for the specimens from Challenger station 236.

However, in 1908 he had described a new species, Thaumatometra jmrva, from a speci-

men taken by the Albatross also in Sagami Bay, which description has proved to be

indistinguishable from a newh'- dra\\"n up one of the largest synt}"pe of T. cypris.

The only other records for the species are those of two specimens collected by

Dr. Sixten Bock in Sagami Bay named T. comaster by Gisldn in 1922, but it is not

inconceivable that the specimen from the Sagami Sea in 110 meters wliich Gisldn (1927)

named T. cf. tenuis (under which heading it is described here) is also referable to parva.
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Certainly on zoogcogruphical grounds it is more likely, since the fauna of tlie southern

coast of Honshu appears to be quite distinct from that of the Japan Sea (Ekman, 1953),

though morphologically there are several characters, such as the apparently well-

developed sjTiarthrial tubercles on the division series and the shorter Pj, wlaich may
distinguish this specimen from T. parva. Unfortunatelj^ its cirri were lost.

THAUMATOMETRA ISIS (A. H. Clark)

Antedon isis A. H. Clark, Proc. U.S. Nat. Mus., vol. 33, 1907, p. 82 (description; Albatross sta. 4917);

Smithsonian Misc. Coll., vol. 50, pt. 3, 1907, p. 353 (listed).

Thaumalometra isis A. H. Clark, Proc. Biol. See. Washington, vol. 21, 1908, p. 128 (listed); Proc.

U.S. Nat. Mus., vol. 34, 1908, p. 233 (comparison with T. comaster); Vid. Medd. Nat. Foren.

K0benhavn, 1909, p. 191 ("Korea"); Crinoids of the Indian Ocean, 1912, p. 246 (synonymy;

Seaof Japan, 361 fms.; Korea) ;Journ. Washington Acad. Sci., vol. 5, 1915, No. 6, p. 215 (southern

Japanese species; range and its significance).

Trichometra isis A. II. Clark, Unstalked crinoids of the 5i6o^o-Exped., 1918, p. 247 (in key; range),

p. 248 (references) .—Gisl£n, Vid. Medd. Nat. Foren. K0benhavn, vol. 83, 1927, p. 51; fig. 42,

p. 44 (arm and cirrus bases)

.

Diagnost-ic features.—The cirri are XXX-XIj, with about 20 segments, of which

the longest is little more than twice as long as broad and the distal ones are only slightly

longer than broad; Pi has about 20 segments; P2 and P3 are shorter with about 12

segments; P4 is the fu-st genital pinnule. The cirri are relatively short, only about

10 mm. long when the arms are 65 mm.
Description.—The centrodorsal is hemispherical and bears between 30 and 40

cirrus sockets.

The cirri are XXX-XL, 20, 10 mm. long. The longest segment, the fourth, is

slightly more than twice as long as broad, and the distal are only slightly longer than

broad. All of the segments are enlarged distally, slightly overlapping the bases of

those succeeding.

The radials are visible only in the interradial angles. The IBri are narrow and

much ciu-ved. The IBr2 (axillaries) are about as long as broad, almost sc^uare, with

the four sides concave.

The 10 arms are 65 mm. long and very slender. The first brachials are short with

a long outer and a short inner edge. The second brachials are irregularly quadrate.

The first syzygial pair (composed of the third and fourth brachials) is longer inwardly

than outwardly. The following brachials are shghtly wedge-shaped, becoming more

obliquely wedge-shaped and elongate and centrally constricted distallj'. The brachials

have produced and spinous distal ends.

Syzygies occiu- between brachials 3+4, 9+ 10, and 14+ 15, and distally at intervals

of 2, more rarely 3, muscular articulations.

Pi is 7 mm. long, moderately slender, composed of about 20 segments, of which

the basal 3 or 4 are short and the remainder are longer than broad. Po is somewhat

shorter, with about 12 segments, of which the proximal 4 are short and the remainder

are longer than broad. Pa resembles P2 and is of the same length. P4 and the following

pinnules bear large gonads. The distal pinnides are 9 mm. long, very slender, with 15

segments, of which the first 2 are short and broad and the remainder much elongated.

Localities.—Albatross station 4917; Eastern Sea, about 90 miles WSW. of

Kagoshima Gulf; Gwaja Shima bearing S. 39° E., 37 miles distant (lat. 30°24' N..
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long. 129°06' E.); 660 meters; temperature 5.95° C; gray sand, globigerinac and

broken shells; August 13, 1906 [A. H. Clark, 1907] (1, U.S.N.M., 22617). Type locality.

Albatross station 4916; Eastern Sea, about 90 miles WSW. of Kagosiiima Gulf;

Gwaja Shima bearing S. 37° E., 37.5 miles distant Oat. 30°25' N., long. 129°06'40"

E.); 660 meters; temperature 5.95° C; globigerinae and broken shells; August 13,

1906 (2, U.S.N.M., 35926).

?Korea; Capt. Suensson, 1S93 [A. H. Clark, 1909] (1, CM.).
Albatross station 4971; Linschoten Strait, between Shikoku and Honshu; Shio

Misaki Light bearing N. 75° E., 9.6 miles distant (lat. 33°23'30" N., long. 135°34'00"

E.); 1186 meters; temperature 3.39° C. ; brown and green mud and foraminifera;

August 30, 1906 (1, U.S.N.M., 36080).

Geographical range.—Southwestern Japan from southwest of Kyushu to the

Linschoten Strait (? Korea).

Bathymetrical range.—From 660 to 1186 meters.

Thermal range.—From 3.39° C. to 5.95° C.

Remarks [by A.M.C.].—The only specimen of T. isis which has been described has

the arms 65 mm. long, so that a direct comparison with the sympatric species parva is

difficult. The largest specimen of the latter, that from Sagami Bay in 731 meters

named comaster by Gislen in 1922, has the arms 45 to 50 mm. long, the longest of the

15 cirrus segments is about three times as long as broad. The smaller specimens of

parva have progressively fewer and relatively longer cirrus segments, so that it is

likely that one with arms as much as 65 mm. long would have the longest cirrus seg-

ments less than three times as long as wide, as they are in isis. In 1927 Gisl6n figured

the base of a cirrus of the specimen from ?Korea named isis by Mr. Clark in 1909.

This appears to have the cirrus segments relatively longer than in the type of isis and

much more like those of parva.

It may be that the position of the first genital pinnule, P2 in parva as opposed to

Pi in isis, is more reliable in distinguishing the two species. But Gislen has also

described a specimen under the name Thaumatometra cf. tenuis from 110 meters in

Sagami Bay with arm length 40 mm. in which either P3 or P4 is the first genital pinnule.

The gonads of this specimen were small and he concluded that it was immature and

therefore could not be conspecific with the specimen he had named comaster in 1922

(.i.e. parva) or with isis. With the present inadequate material of these species no

definite conclusion can be reached about this specimen. It is described more fully

under the heading of tenuis.

THAUMATOMETRA COMASTER A. H. Cl«rk

Thaumatometra comaster A. H. Clark, Proc. Biol. Soc. Washington, vol. 21, 1908, p. 128 O'sted;

nomen nudum); Proc. U.S. Nat. Mus., vol. 34, 1908, p. 232 (description; Albatross sta. 5032);

Crinoids of the Indian Ocean, 1912, p. 246 (synonymy; locality); Journ. Washington Acad. Sci.,

vol. 5, 1915, \o. 6, p. 215 (locality; range and its significance) ; Unstalked crinoids of the Siboga-

Exped., 1918, p. 255 (in key; range), p. 2.56 (references). (Not T. comaster Gislen, 1922, 1924,

and 1927= r. parva A. H. Clark.)

Diagnostic features.—The centrodorsal is much flattened, almost discoidal; the

XL to XLV cirri are composed of 13 to 17 segments, of which the longest are three

times as long as broad and the last 3 or 4 are not very much longer than broad ; Pj is

the first genital pinnule. When the arms are 45 mm. long the cirri are only about 8 mm.
550-621—67 SO
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Description.—The centrodorsal is low hemispherical, nearly covered with cirrus

sockets which are closety crowded and more or less irregularly arranged.

The cirri are XIj-XLV, 13-17 (usually about 15), 8 nmi. long, the apical shorter.

The first segment is short, the second is about as long as broad, the third is over twice

as long as its proximal width, and the fourth, which is the longest, is about 3 times as

long as its proximal width; the following segments gradually decrease in length so that

the 4 or 5 terminal are about half again as long as wide. The opposing spine is very

small, terminally situated, and directed obliquely forward. The terminal claw is

about as long as the penultimate segment, rather stout and strongly curved. The

earlier cirrus segments have expanded and produced distal ends, this feature dying

away on the terminal 5 or 6, which are somewhat compressed laterally.

The distal edges of the radials are even with the rim of the centrodorsal. The

IBr, are very short, with the lateral edges straight and the distal border concave.

The IBr2 (axillaries) are rhombic, about as long as broad, with the anterior angle

somewhat produced and with a rather sharply rounded posterior projection incising

the IBr,.

The 10 arms are about 45 mm. long. The first brachials are short, about twice as

long exteriorly as interiorly, with the distal border concave and the inner edges entirely

free. The second brachials are larger, irregularly quadrate, with an angidar posterior

projection incising the first. The first syzygial pair (composed of brachials 3+4)

is about as long as broad, shghtly longer interiorly than exteriorly. The following 4

or 5 segments are oblong or slightly wedge-shaped, broader than long, those succeeding

becoming more obhquely wedge-shaped and rather longer than broad, gradually

increasing in length distally.

Syzygies occur between bracliials 3+4, 9+ 10, and 14+ 15, and distally at intervals

of 3 muscular articulations.

Pi is broken on all the arms; it seems, however, to have been no longer than Pj,

which, like the following pinnules, bears a large gonad.

Locality.—Albatross station 5032; in Yezo Strait, north Japan, between Yezo and

Kunashu- (lat. 44°05'00" N., long. 145°30'00" E.); 548-974 meters; temperature 1.61°

C. and 2.17° C; brown or green mud, fine black sand and gravel; September 30, 1906

[A. H. Clark, 1908] (1, U.S.N.M., 226S1).

THAUMATOMETRA PLANA (A. H. Clark)

Trichometra plana A. H. Clark, Crinoids of the Indian Ocean, 1912, p. 240 (description; Investigator

sta. 232).

Thaumatomelra plana A. H. Clabk, Unstalked crinoids of the Siboga-Exped., 1918, p. 255 (in key;

range), p. 258 (references).

Diagnostic features.—The centrodorsal is much flattened, almost discoidal; the

cirri are mmaerous, LV-LX: Pi has about 13 segments. The arms were probably

between 30 and 35 mm. long in the type. The cirri are unknown.
Description

.

—The centrodorsal is verj^ low hemispherical, practically thin discoidal

with a beveled edge, 2 mm. in diameter. The cirrus sockets are very numerous,

from 55 to 60 in number, gradually decreasing in size from the periphery to the center

of the centrodorsal. Near the rim of the centrodorsal there are about 4 to a radial

area; the sockets about the dorsal pole are scarcely half as large as these. The dorsal
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pole is small and practically flat. In lateral view the centrodorsal appears thin discoidal

with a single row of cirrus sockets, four to each radial area.

Tlie cirri are unknown.

The radials are barely visible beyond the rim of the centrodorsal; their distal

angles are slightly separated. The IBr, are very short, about six times as broad as

long, the sides of adjacent IBr, being parallel to each other and slightly separated.

The IBro (axillarics) arc twice as broad as long, almost triangular, with the distal

angle produced, the anterior sides concave, and the lateral angles slightly produced and

ending in a fringe of fine spines.

The 10 arms measure 14 mm. from the radials to the eighteenth brachial.

Syzygies occur between brachials 3+4, 9+ 10, and 14+ 15, and distally at inter-

vals of 3 muscular articulations.

P, is 5.5 mm. long, with 13 segments, exceedingly slender and hairlike. The first

segment is twice as broad as long, the second is slightly longer than broad, the third is

slightly over twice as long as broad, and the follo^ving increase in length so that the

distal are excessively elongated with swollen articulations. The pinnule tapers gradu-

ally to the fifth segment and is extremely slender from that point onward. Pj is 3.5

mm. long, with S segments, of which the fu^t is broader than long, the second is slightly

longer than broad, and the remainder are excessively elongated and slender; it is just

perceptibl3' smaller basally than P,. P3 is 3 mm. long, with 8 segments, and resembles

Pj. The follo\\dng pinnides are all broken; but the segments of all of them, except for

the first two, are excessively elongated.

LocaWj/.—Laccadive Sea (lat. 7°17'30" N.,long. 76°54'30" E.); 786 mctere; tem-

perature 3.3° C; gray mud; August 19, 1897 [A. H. Clark, 1912] (1, I.M.).

THAUMATOMETRA. sp. A

[See vol. 1, pt. 2, pi. 57, fig. 1362]

Antedon spec, (abyssicola Carp.?) Hartlaub, Bull. Mus. Comp. Zool., vol. 27, No. 4, 1895, p. 146

{Albatross sta. 3381; characters), p. 148, pi. 4, fig. 25.

Bathymetra, sp. Dall, Bull. Mus. Comp. Zool., vol. 43, No. 6, 1908, pp. 317, 318 (diagnosis of StiUfer

[Mucronalia] bathymetrae).— .\. H. Clark, Crinoids of the Indian Ocean, 1912, p. 245 (from

Hartlaub); Die Crinoiden der Antarktis, 1915, p. 147 (from Hartlaub).

—

Bartsch, Proc. U.S.

Nat. Mus., vol. 53, 1917, pp. 300, 353 (from Dall), pi. 49, fig. 3 (after Hartlaub).

Characters.—The single specimen from this station lacks the cirri, the anns beyond

the first syzygy, and the pinnules bej-ond a few of the basal segments.

As described by Hartlaub the centrodorsal is conical and bears about 25 cirrus

sockets which are relativelj' large and closely crowded. The radials arc entirely

exposed, their interradial angles being a little produced between the bases of the IBfi

so that these are not in lateral contact.

Hartlaub compared it with Bathymetra abyssicola, but from his figure it seems to be

a partially decalcified example of some species of Thaumaiometra.

Locality.—Albatross station 3381 ; in the vicinity of Malpelo Island, Bay of Panama
(lat. 4°56'00" N., long. 80°52'30" W.); 3239 meters; temperature 2.11° C; green

mud; March 6, 1891 [Hartlaub, 1895].

Remarks.—This specimen had attached to it a parasitic gastropod of the genus

Stilifer belonging, according to Prof, von Martens, to the subgenus Mucronalia.
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In 1907 I called Dr. W. H. Ball's attention to this gastropod, giving him the name of

the crinoid as Bathymetra, sp., and in the following year he bestowed the name Stilifer

(Mucronalia) bathymetrae upon it.

THAUMATOMETRA, Bp. B

Locality.—Albatross station 4761; near the Shumagin Islands, Alaska; Point

Farewell, Shumagin Islands, bearing N., 49 miles distant Qat. 53°57'30" N., long.

159°31'00" W.); 3607 meters; temperature 1.67° C; blue clay; May 23, 1906 (1,

U.S.N.M., 36222).

Remarks.—The specimen consists of the partially decalcified and unidentifiable

centrodorsal and arm bases of a species apparently belonging to the genus Thaumato-

metra.

Family PENTAMETROCRINIDAE

Thaumatocrinida Haeckbl, Systematische Phylogenie der wirbellosen Thiere (Invertebrata;, Theil

2, 1896, pp. 469, 473 (includes only Thaumatocrinus)

.

Thaumatocrinidae Bather, Rep. British Assoc, for 1898, 1899, p. 923; in Lankester, A treatise on

zoology, pt. 3, Echinoderma, 1900, p. 196 (diagnosis; includes only Thaumatocrinus).—A. H.

Clark, Smithsonian Misc. Coll., vol. 50, pt. 3, 1907, p. 344 (includes Thaumatocrinus; part of

Comatulidae as understood by P. H. Carpenter); Proc. U.S. Nat. Mus., vol. 34, 1908, p. 210

(in key; includes only Thaumatocrinus; range), p. 211.

Decametrocrinidao Minckert, Zool. Anz., vol. 28, No. 13, 1905, p. 494 (includes Decametrocrinus and

Promachocrinus)

.

—A. H. Clark, Smithsonian Misc. Coll., vol. 50, pt. 3, 1907, p. 344 (abandoned

in favor of Eudiocrinidae) ; Proc. Biol. Soc. Washington, vol. 21, 1908, p. 135 (must be rejected

as it includes Promachocrinus a genus of Antedonidae near Heliometra and the "utterly different

Decametrocrinus"); Die CrinoTden der Antarktis, 1915, p. 120 (history and status).

Eudiocrinidae A. H. Clark, Smithsonian Misc. Coll., vol. 50, pt. 3, 1907, p. 344 (includes Eudiocrinus

and Decametrocrinus); Proc. Biol. Soc. Washington, vol. 21, 1908, p. 135 (abandoned for Pcnta-

metrocrinidae since Eudiocrinus restricted belongs to the Zygometridae) ; Proc. U.S. Nat. Mus.,

vol. 34, 1908, p. 210 (in key; range), p. 211, p. 212 (in table of range).

Pentametrocrinidae A. II. Clark, Proc. Biol. Soc. Wasliington, vol. 21, 1908, p. 124, p. 135 (includes

Pentamctrocrinus, Decametrocrinus and probably Thaumatocrinus), p. 136 (Hsted), p. 149; Proc.

U.S. Nat. Mus., vol. 34, 1908, p. 269 (similarity of Thaumatocrinus to Pentamctrocrinus and

Decametrocrinus), p. 277 (diagnosis; range; included genera Pentamctrocrinus and Decametro-

crinus) ;^!q\. 35, p. 117 (sequence of articulations); Amer. Nat., vol. 42, No. 503, 1908, pp. 724, 725;

Geogr. Journ., vol. 32, No. 6, 1908, p. 606; Proc. Biol. Soc. Washington, vol. 22, 1909, p. 175

(included in Macrophreata) ; Amer. Nat., vol. 43, 1909, p. 581; Vid. Medd. Nat. Foren. K0ben-

havn, 1909, pp. 124, 148; Proc. U.S. Nat. Mus., vol. 36, 1909, pp. 363, 364 (relationship of

Thaumatocrinus to Pentamctrocrinus and Decametrocrinus); vol. 38, 1910, p. 331; vol. 40, 1911,

pp. 6, 9, 649; Crinoids of the Indian Ocean, 1912, p. 6 (in table of E. Indian fauna), pp. 11, 12,

15 (distribution), p. 27 (geographical and bathymetrical ranges), p. 44 (in key), p. 47 (in key),

p. 63 (key to the genera), p. 247; Notes Leyden Mus., vol. 34, 1912, p. 151; Fisheries, Ireland,

Sci. Invest., 1913, pt. 4, p. 4; Journ. Washington .\cad. Sci., vol. 4, No. 19, 1914, p. 559 (listed),

p. 560 (range), pp. 562, 563; Amer. Nat., vol. 49, 1915, p. 525 (listed), p. 526 (asymmetrical genus

Thaumatocrinus); Die Crinoiden der Antarktis, 1915, pp. 120, 121, p. 148 (references; diagnosis;

range); Unstalked crinoids of the Siboga-Exped., 1918, p. 259 (key to the included genera),

pp. 265, 266 (comparison with Atopocrinus) ; Univ. Iowa Studies in Nat. Hist., vol. 9, No. 5,

1921, p. 12; The Danish Ingolf-Exped., vol. 4, No. 5, Crinoidea, 1923, pp. 13, 43, 47 (in key).—

Gisl£n, Zool. Bidrag. Uppsala, vol. 9, 1924, pp. 35, 37, 83, 85, 91 (articulations), p. 213 (short

intersyzygial interval), p. 232; Vid. Medd. Nat. Foren. K0benhavn, vol. 83, 1927, p. 52.—

Morte.vsen, Handbook of the echinoderms of the British Isles, 1927, p. 16 (in key), p. 23

(diagnosis; occurrence in northwest Atlantic).

—

Gisl£n, Arch. Zool., vol. 19, No. 32, 1928, p. 12.

—

A. H. Clark, John Murray E.xped. 1933-34, Sci. Reports, vol. 4, No. 4, 1937, p. 97, p. 102

(listed), p. 103 (occurs in western Indian Ocean).

—

Fell, Tuatara, Wellington, New Zealand,
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vol. 3, No. 2, 1950, p. 81 (in key).—GisLfiN, Rep. Swedish Deep Sea Exped., vol. 2, Zool., No. 4,

1951, pp. 55, 57, 58 (depth range).

—

Uyman, The invertebrates, vol. 4, Echinodermata, 1955,

p. 95.

Diagnosis.—A farnilj' of Macrophrcata in which IBr scries are absent, the first

brachials imniediatcly following the radials, so that the arms arc undivided (or perhaps

irregularly branched distally) ; the adult may have 5 or 10 radials and a corresponding

number of arms; the first syzygy is between brachials 4+ 5, which are followed by a

few wedge-shaped brachials, those succeeding becoming much more obliquely wedge-

shaped or triangular; and the basals are metamorphosed into a rosette.

Geographical range.—From southern Japan southward to New Zealand and New
South Wales, and westward to the eastern coast of Africa; Antarctic regions; from

Morocco and the Canary Islands northward to the western coast of Ireland and west-

ward to west of Iceland; Lesser Antilles.

Bathymetrical range.—From 254 (?188) to 3290 meters.

Thermal range.—From 0.83° C. to 13.33° C.

Remarks (by A.M.C.].—Since the young of Thaumatocrinus have only 5 radials

and 5 arms like the adult Pentametrocrinus, it appears that one may have arisen from

the other by addition or suppression of the supernumary radials in a parallel way to

the duplication of radials found in Promachocrinus in the Heliometrinae.

Mr. Clark left no discussion of this family as a whole but his remarks on the

individual species, notably under the heading of Thaumatocrinus renovatus, cover much
of the history as well as the interrelationships within the family.

KEY TO THE GENERA OF PENTAMETEOCRINIDAE

a'. Radials and arms 10 (from southwestern Japan southward to the East Indies, thence westward

to the Laccadive Islands; Antarctic regions; southwest and west of Iceland; 660-3290 meters).

Thaumatocrinus (p. 767)

a'. Radials and arms 5 (from southern Japan southward to New Zealand and New South Wales,

thence westward to eastern Africa; Morocco to western Ireland; Lesser Antilles; 254 [71881

—

2115 meters) Pentametrocrinus (p. 785)

Genus THAUMATOCRINUS P. H. Carpenter*

Promachocrinus (part) P. H. Carpenter, Proc. Roy. Soc, vol. 28, 1879, p. 385, and following authors.

Thaumatocrinus V. H. Carpenter, Proc. Roy. Soc, vol. 35, No. 225, 1883, pp. 138-140 {Thaumato-

crinus renovatus) ; Phil. Trans. Roy. Soc. for 1SS3, pt. 3, 1884, pp. 919-933; Quart. Journ. Micr. Sci.,

new ser., vol. 24, 1884, pp. 11, 12; Challenger Reports, Zoologj-, vol. 11, pt. 32, 1884, p. 370; Nar-

rative, vol. 1, pt. 1, 1885, p. 312.

—

Wachsmhth and Springer, Proc. Acad. Nat. Sci. Philadelphia,

1885, pp. 227 and following; Rcvi-sion of the Palaeoerinoidea, ISSo, pp. 5 and following.

—

Perrier,

Explorations sous-marins, ISSG, p. 276; Nouv. Arch. Mus. Hist. Nat., Paris, scr. 2, vol. 9, 1880,

p. 154; Mfimoiresur I'organisation et le dcveloppemont de la comatulc de la M6ditcrran&, 1SS6,

p. 106.

—

Wachsmuth and Springer, Proc. Acad. Nat. Sci. Philadelphia, 1S87, p. 27; 1888, pp.

346-348, 359.—P. H. Carpenter, Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 66.—W.
Marshall, Die Tiefsee und ihr Lebcn, 1SS8, p. 239.

—

Rolleston and Jackson, Forms of animal

life, 1888, p. 570.

—

de Loriol, Paleontologic franjaise, ser. 1, Animaux invert^brds, terrain juras-

sique, vol. 11, pt. 2, 1889, p. 435.

—

Neumavr, Die Stanime des Thierreichcs, vol. 1, 1SS9, pp. 435,

443, 448, 457, 4S3.—Bather, Ann. Mag. Nat. Hist., ser. 6, vol. 5, 1890, p. 331.—Wachsmuth
and Springer, Proc. Acad. Nat. Sci. Philadelphia, 1890, pp. 363, 389.

—

Bather, Ann. Mag. Nat.

Hist., ser. 6, vol. 7, 1891, p. 464.

—

Norman, Ann. Mag. Nat. Hist., scr. 6, vol. 8, No. 44, August

1891, p. 181.—P. H. Carpenter, Journ. Linn. Soc. (Zool.), vol. 24, 1891, pp. 3, 24.—A. Aoassiz,

* ?ee also Addenda (p. 836) under 1962.
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Mem. Mus. Comp. Zool., vol. 17, No. 2, 1892, p. 39.—Muuuat, Geogr. Journ., vol. 3, No. 1,

January 1894, p. 22, footnote.

—

McMuriiich, Text-book of invertebrate morphology, 1894,

pp. 543 and following.

—

B.^ther, Proc. Zool. Soc. London, 1895, pp. 995, 996; Natural science,

vol. 6, No. 40, June 1895, p. 419; Geol. Mag., new ser., vol. 6, 1899, pp. 37, 43; Wachsmuth

and Springer's Monograph on crinoids, 1899, pp. 37, 43.

—

Jaekel, Ncues Jahrb. Min., 1899,

vol. 1, p. 379.

—

Bather, in Lankester, A treatise on zoology, pt. 3, Ecliinoderma, 1900, pp. 125,

135, 196.—Jaekel, Verh. internat. zool. Congr. Berlin, 1901, 1902, pp. 1081, 1082.—Delaqb
and ITehouard, Traitd de zoologie concrete, vol. 3, 1903, p. 395.

—

Spuinger, Journ. Geol., vol.

14, No. 6, 1904, pp. 474, 497.—Minckert, Arch. Naturg., Jahrg. 71, vol. 1, Heft 1, 1905, p.

166.

—

Hamann, Bronn's Klasseu und Ordnungen des Tier-Reichs, vol. 2, Abt. 3, 1907, p. 1575.

—

A. II. Clark, Smithsoni.an Misc. Coll., vol. 50, pt. 3, 1907, p. 343; Proc. Biol. Soc. Washington,

vol. 21, 1908, p. 135 (arm structure; relation to Decametrocrinus and Penlametrocrinus)
, p. 136

(referred to the Pentametrocrinidae) ; Proc. U.S. Nat. Mus., vol. 34, 1908, p. 210 (referred to

the Thaumatocrinidae), p. 269 (relationships), p. 274 (identity of proximal arm structure wnth

that of Penlametrocrinus and Decametrocrinus); vol. 35, 1908, pp. 113, 118, 128; fig. 12, p. 118

(arm structure); vol. 36, 1909, pp. 362-365 (compared with Comatilia, and with the young of

Comatiiia; probably a young Penlametrocrinus).—Oswald, Science Progress, No. 13, July 1909,

p. 133.

—

Kirk, Proc. U.S. Nat. Mus., vol. 41, 1911, pp. 65, 66.—A. H. Clark, Journ. Washington

Acad. Sci., vol. 2, No. 13, 1912, pp. 312-314 (a young stage of Decametrocrinus; Thaumatocrinua

renovalus= Promachocrinus abyssorum); Crinoids of the Indian Ocean, 1912, p. 250 (included in

Penlametrocrinus) ; Bull. Inst. Oc&inogr., Monaco, No. 294, 1914, p. 6 (10 rays the result of the

coldness of the habitat) ; Internat. Rev. gcsamt. Hydrobiol. und Ilydrogr., vol. 6, 1914, pp. 6

and following (occurs in both Atlantic and ludo-Pacific; range); Die Crinoiden der Antarktis

1915, p. 149 (synonymy; diagnosis; range), p. 182 (both Atlantic and Indo-Pacific; range);

Smithsonian Misc. Coll., vol. 65, No. 10, 1915, pp. 13 and following (phylogenetic study); Amer.

Nat., vol. 49, 1915, p. 525 (bathymetric range), p. 526 (asymmetrical character of this genus,

which is the most specialized in the Pentametrocrinidae), p. 527 (types of asymmetry), p. 542

(more than 5 rays); Unstalked crinoids of the Siboga-'Exped., 1918, p. 259 (in key; key to the

included species).

—

Bather, Ann. Mag. Nat. Hist., ser. 9, vol. 1, pt. 4, 1918, pp. 298, 299.

—

A. H. Clark, Journ. Washington Acad. Sci., vol. 9, No. 6, 1919, p. 136 (disk compared with that

of Holopus); Smithsonian Misc. Coll., vol. 72, No. 7, 1921, p. 14 (asymmetry); The Danish

Ingolf-}ixped., vol. 4, No. 5, Crinoidea, 1923, pp. 13, 43 (range), p. 53 (in key).

—

Gislen, Zool.

Bidrag. Uppsala, vol. 9, 1924, pp. 26, 28, 30, 31, 39, 91, 232 (articulations).—Mortensen, Hand-

book of the echinoderms of the British Isles, 1927, p. 23 (in key).

—

Gisl£n, Vid. Medd. Nat.

Foren. K0benhavn, vol. 83, 1927, p. 6; Kungl. Fysiogr. SiiUsk. Handl., new ser., vol. 45, No. 11,

1934, p. 17.—A. H. Clark, John Murray Exped. 1933-34, Sci. Reports, vol. 4, No. 4, 1937, p.

98.

—

GislAn, Rep. Swedish Deep Sea Exped., vol. 2, Zool., No. 4, 1951, pp. 55, 56 (depth range).

—

Htman, The invertebrates, vol. 4, Echinodermata, 1955, p. 95.

Taumathocrinus Perrier, Trait6 de zoologie, 1893, pp. 794, 795, 858.

Decametrocrinus Minckert, Zool. Anz., vol. 28, No. 13, 1905, p. 494.—A. H. Clark, Proc. U.S. Nat.

Mus., vol. 33, 1907, p. 127; Smithsonian Misc. Coll., vol. 50, pt. 3, 1907, p. 344 (included with

Promachocrinus in family Decametrocrinidae; most nearly related to Eudiocrinus from which it is

a meristic variation; new family Eudiocrinidae proposed to include Eudiocrinus and Decametro-

crinus); Proc. Biol. Soc. Washington, vol. 21, 1908, p. 134 (arm structure; relation to Penlametro-

crinus), p. 136 (referred to Pentametrocrinidae), p. 149 (arm structure) ; Proc. U.S. Nat. Mus., vol.

34, 1908, p. 210 (referred to Eudiocrinidae), p. 212 (occurs in Japan and in the Crozet and Hawai-

ian Is.), pp. 215, 216, p. 267 (relation to Penlametrocrinus)
, p. 274 (same), p. 277 (referred to the

Pentametrocrinidae), p. 516 (type not designated by author, but here designated as Promacho-

crinus abyssorum P. H. Carpenter, 1888); vol. 35, 1908, pp. 117, 118, 126-128 (arm striicture and

probable origin); fig. 13, p. 118; vol. 36, 1009, p. 363 (same arm structure as Thaumatocrimis;&

meristic variation from Penlametrocrimis)
, p. 364 (derived from Penlametrocrinus without torsion

on account of the 5 interradials).

—

Vaney, Bull. Mus. Hist. Nat., Paris, No. 3, 1910, p. 160

(history; discussion).—A. H. Clark, in Michaelsen and Hartmeyer, Die Fauna Sudwest-Aus-

traliens, vol. 3, Lief. 13, Crinoidea, 1911, p. 460 (normally 10-rayed); Journ. Washington Acad.

Sci., vol. 2, No. 13, 1912, p. 312 (.adult of Thaumatocrinus type; T. renovatus is the young of

Decametrocrinus abyssorum ; significance of plates in former; method of adding new arms) ; Crinoids
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of the Indian Ocean, 1912, p. 10 (occurs in Hawaiian Is.), p. 27 (range in detail), p. 63 (in key), p.

247 (original reference; type) ; Die Crinolden der Antarktis, 1915, pp. 120, 121 (history and status;

closely related to Pentamelrocrinus).

Peniamctrocrinus (part) A. H. Clark, Mem. Australian Mus., vol. 4, 1911, p. 796; Crinoids of the
Indian Ocean, 1912, p. 32.

Thaumatrocrinus Koehler, Les fichinodermes des mers d'Europe, vol. 1, 1924, p. 58 (editorial error).

Promachrocrinus Koehler, Les fichinodermes des mers d'Europe, vol. 1, 1924, p. 58 (editorial error).

Diagnosis.—A genus of Pentametrocrinidae in which the adult has 10 radials

from each of which arises an undivided arm (possibly irregularly branching distally

in one species).

Type species.—Thaumatocrinus renovatus P. H. Carpenter, 1883.

Qeographical range.—From southwestern Japan southward to the East Indies,

thence westward to the Laccadive Islands; Antarctic regions; southwest and west of

Iceland.

Bathymetrical range.—^Froin 660 to 3290 meters.

Thermal range.—From 0.83° C. to 5.50° C.

KEY TO THE SPECIES OF THAUMATOCRINUS

[by A.M.C.]

o'. Gonads in serial form along the pinnules, with an expanded sac corresponding to each pinnule

segment, thus appearing moniliform; the arms may be over 300 mm. in length and irregularly

branched (off the Maldive and Laccadive Islands, Indian Ocean; 914-1285 meters).

investigatoris (p. 769)

a'. Gonads undivided, ovoid, concentrated on a few pinnule segments towards the base: arms not
known to exceed 250 ram. and unbranched.

6'. Probably large species growing to a size of 9 mm. diameter of centrodorsal; cirri XXX-C.
c'. Centrodorsal flattened hemispherical.

d'. Cirri about C when the centrodoreal is 9 mm. in diameter; proximal part of the arms
broad, very rugged, with well developed articular tubercles (Hawaiian Islands; 1393-1828
meters) rugosus (p. 772)

d*. Cirri about LX when the centrodorsal is 9 mm. in diameter; proximal part of the arms
smooth, articular tubercles not very prominent (southeast of the Philippines; 914-1264
meters) naresi (p. 773)

c'. Centrodorsal low conical; cirri about LXXX when the centrodorsal diameter is 9 mm.
(southwestern Japan; 600 meters) borealis (p. 775)

6'. Size apparently small, not known to exceed 3.5 mm. diameter of centrodorsal; cirri up to XX.
c'. Southern Ocean; 2425-3290 meters renovatus (p. 776)

c'. West of Iceland; 823-2075 meters jungerseni (p. 782)

[Note BY A.M.C] Since a reexamination of the specimens of renovatus in the British Museum
h.is shown that the third cirrus segments are not necessarily elongated, the use of this character in

the key by Mr. Clark to distinguish renovatus from jungerseni does not hold up. I can see no other

significant difference between them but the geographical separation.

THAUMATOCRINUS INVESTIGATORIS, sp. noT. A. H. Clark

FiouRE 48

Decametrocrinus, sp. A. H. Clark, Crinoids of the Indian Ocean, 1912, p. 248, fig. 47,a,5, p. 249
(description; Investigator sta. 124); John Murray Exped. 1933-34, Sci. Reports, vol. 4, No. 4,

1937, p. 98.

Thaumatocrinus, sp. A. H. Clark, Die Crinolden der Antarktis, 1915, p. 150 (same record); John
Murray Exped. 1933-34, Sci. Reports, vol. 4, No. 4, 1937, p. 87, p. 98 (Mabakiss sta. 158;

description; remarks), p. 102.
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Diagnostic features.—The extraordinary beadlikc gonads, one sac to each segment

of the pinnules and the irregularly branched arms distinguish this species from the

rest of the genus.

Characters.—The type specimen consists of a single incomplete arm broken into

eight fragments, all but one of which evidently belong in a Unear series.

The total length of the specimen is 278 mm., and the basal portion is 4 mm. in

diameter. It is probable that at least 50 mm. of the basal part is missing, and 40 mm.

of the tip, so that the arm length of the living animal must have been nearly or quite

350 mm. This would give an e.xpanse of 700 mm., and indicate a size approximately

the same as that of Heliometra glacialis var. maxima, the largest known comatulid

recent or fossil.

In this specimen the gonads, instead of being ovoid or fusiform bodies as in all

other known comatulids, are broken up into a series of small beadlike sacs, approxi-

mately one to each of the greatly elongated pinnule segments, which arc protected by

prominent calcareous plates. This may be due to sexual differentiation, but it seems

more probable that its significance is specific and, taken in connection with the very

large size, it certainly differentiates this species sharply from all the others in the

genus.

This single arm is pecuhar in being twice branched. The thirty-fourth brachial

from the proximal end as preserved is the hypozygal of a syzygial pair, the epizygal of

which has the distal face divided and bearing two brachials, each of which is but slightly

smaller than the more normal one would have been. On the left (as viewed dorsally)

the first brachial beyond this axillary is short and is united by syzygy to the brachial

succeeding. The first brachial on the right is twice as long, obhquely wedge-shaped,

with the longer side inward. These two brachials are interiorly united basally for about

four-fifths of the length of the left (smaller and shorter) brachial. The twenty-fifth

brachial further on bears a well-developed arm as large as the main trunk instead of the

usual pinnule; in this supernumerary arm the fourth and fifth brachials are united by

syzygy as in primary arms.

When this specimen was placed side by side with the arms of T. rugosus from the

Hawaiian Islands, no essential differences were found bej'ond the proportionately

greater size and the somewhat different arrangement of the syzygies.

Notes [by A.m.C.].—In 1937 Mr. Clark described some fragments from John Mur-

ray station 158 off the Maldive Islands, which he declared are of the same species as

those taken by the Investigator. The longest piece, from the outer portion of an arm,

is 60 mm. long and 2 mm. broad. It consists of 34 brachials, of which there are 8

syzygial pairs, each separated from the next by 3 or 4 muscular articulations. The

brachials are about half again as long as broad with very oblique ends and are rather

strongly excavated on the shorter side. The pinnule is attached to the middle of the

longer side. Above the pinnule socket the brachial is excavated for the reception of

the pinnule wlien at rest. The pinnules bear along the ventral surface a linear series

of small eggs, one to each segment.

Another fragment is 55 nmi. long and 2.7 mm. wide at the base. On the eight-

eenth brachial from the base a short distal portion is regenerated, and on this is a

pentagonal axillary bearing two arms, one 12 mm. long with 8 brachials and the other

17 mm. long with 11 brachials. The two fii'st brachials are united interiorly for over

half their lengths. Each bears a pinnule on the middle of the outer side. On one
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Figure 48.— Thaumatocrinus investigatorii sp. nov., B.M., 1937.

2.25.29, John Murray station 1S8, part of arm with axillary.

mm
branch there arc syzygies at 2+ 3 and 6+7, on the other the first syzj'gy is at 5+ 6.

The pinnules on the main portion of the arm are all moniliforni, each bearing ventrally

a linear series of eggs; those on the two regenerated arm branches have not as j-et de-

veloped eggs. The brachials in the main portion of the arm are very obliquely wedge-

shaped, almost triangular, somewhat longer than broad, and slightly constricted cen-

trall}'. The brachials in the two regenerated branches are much longer than broad.

The intersyz^-gial interval is 4 muscular articulations.

The third fragment is a continuation of the left regenerated branch of the pre-

ceding one. It is 17 mm. long and consists of 11 brachials.

The individual from which these fragments came was a female. The genital

pinnules bear on the ventral side a linear scries of entirely closed globular sacs, broadly

in contact, and completely enclosed exteriorlj^ by large thin plates, one to each segment,

giving the ventral surface of tlie pinnules a moniUform appearance. Tlie transverse

septa between the sacs are very thin. Each sac contains a single large egg.

Localities.—Investigator sivi.{\on 124; off the Laccadive Islands (lat. 10°47'45" N.,

long. 72°40'20" E.); 12S5 meters; coral bottom; November 21, 1S91 [A. IT. Clark,

1912] (1 arm, I.M.). Type locality.

John Murray Expedition station 158; oflF the Maldive Islands Qat. 4°42'30" N.,

long. 72°42'30" E. to 4°36'4S" N., 72°48'54" E.); 914 metcre; AprU 7, 1934 [A. H.
Clark, 1937] (3 fragments, B.M.).
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Remarks.—In 1937 Mr. Clark commented that both groups of fragments of this

species were taken together wnth broken specimens of Crotalometra sentifera.

He also said that among the known forms of this family, these fragments approach

most closely in their structure the species of Thaumatocrinus, but the form of the gonads

seems to be unique so that the species will probably prove to belong to a difTcrent,

though related, genus.

[Note by A.M.C] This part of the typescript was probably written before 1936

and it may bo that Mr. Clark had second thoughts about giving a specific name to

such broken fragments, since he gave no name to the John Murray material. However,

it is obvious that this is a very distinctive form, and so I am leaving it imder the name

proposed by Mr. Clark in the typescript.

THAUMATOCKINUS RUGOSUS (A. H. CUrk)

Decamelrocrinus nignsus A. H. Clark, Proc. U. S. Nat. Mus., vol. 34, 1908, p. 213 (in key), p. 215

(description; Albatross sta. 4157); vol. 35, 1908, p. 126 (explanation of 9-rayed condition of the

type specimen); Crinoids of the Indian Ocean, 1912, p. 248 (range).

Thaumatocrinus riigosxis A. H. Clark, Die Crinoiden der Antarktis, 1915, p. 149 (in key), p. 150

(range); Unstalked crinoids of the Siboga-Exped., 1918, p. 260 (in key; range).

Diagnostic features.—The size of the unique type specimen is large, the arms being

between 200 and 250 mm. in length, and the centrodorsal 9 mm. in diameter at the

base. The centrodorsal is large, very much flattened, with a large bare polar area,

the second brachial is not appreciably longer than the first, and the proximal portion

of the arms is broad and very rugged, with strongly developed articular tubercles.

Description.—The centrodorsal is very low hemispherical, almost thick discoidal.

9 mm. in diameter at the base, with a large bare polar area, the surface of which is

studded with shallow pits. The cirrus sockets are closely crowded, arranged roughly in

3 or 4 rows, with about 4 sockets beneath each radial at the periphery of the centrodorsal.

The cirri are about C, but all are broken off at the base. The longest fragment is

15 mm. long and consists of 7 segments, of which the first is very short, the second is

about as long as broad, the third is about three times as long as broad, and the re-

mainder are about four times as long as broad. The first two segments are almost

circular in cross section, but the third and following become laterally compressed.

The segments are oblong in lateral view.

The ends of the basal rays are occasionally visible as slight tubercles beneath the

sutiu-es dividing adjacent radials.

There are 9 radials, the right posterior radius possessing one instead of the normal

two. The distal ends of the radials are even with the rim of the centrodoreal; their

distal borders are nearly straight, and are not produced interradially.

The 9 arms appear to have been between 200 and 250 mm. long. The first

brachials are about twice as broad as long, closely imited in the proximal half but widely

free beyond, so that a largo U-shaped gap separates the distal halves of each two

adjacent first brachials. The second brachials are trapezoidal, half again as broad

distally as proximally, with the sides concave. The third brachials are nearly twice

as broad as long, with the distal and proximal edges equal to the distal edge of the

second brachials in length and the lateral edges strongly concave. The first syzygial

pair (composed of brachials 4+ 5) is about as long as its greatest width, with (he lateral

edges strongly concave. The four follownng brachials are similar to the second; those

succeeding become wedge-shaped, smooth, nearly twice as broad as long, later more
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obliquely wedge-shaped or practically triangular, about as long as broad, and distally

wedge-shaped again and much longer than broad, as much as 4 or 5 times as long as

broad in the terminal brachials. The brachials from the second to the ninth inclusive

are rather disproportionately largo and very strongly tubercular.

Sj-zygies occur between brachials 4-1-5, 9-flO, and distally at intervals of from

2 to 4 (usually 3 or 4) muscular articulations.

The second brachial bears a pinnule, P,. The genital pinnules bear short rounded

gonads.

Locality.—Albatross station 4157; Hawaiian Islands, in the vicinity of Modu
Manu, or Bird Island; center of Bird Island bearing S. 77°30' E., 11.1 miles distant;

1393-1828 meters; temperature 3.33° C; white mud, Foraminifcra, and rocks; August

6, 1902 [A. H. Clark, 1908] (1, U.S.N.M., 22682).

Remarks.—As yet this species is onlj' laiown from the single much broken 9-rayed

specimen described above.

THAUMATOCRINUS NARESI (P. H. Carpenter)

[See vol. 1, pt. 1, fig. 114, p. 181]

Promachocrinus naresii P. H. Carpenter, Proc. Roy. Soc, vol. 28, 1879, p. 385 (jiomen nudum);
Nature, vol. 19, 1879, p. 450 {nomen nudum).

Promachocrinus noresi P. H. Carpenter, Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 352

(description; Challenger sta. 214); pi. 69, figs. 8-10.

—

Hamann, Bronn's Klassen und Ordniingen

des Tier-Rcichs, vol. 2, Abt. 3, 1907, p. 1576 (listed) .—A. H. Clark, Crinoids of the Indian Ocean,

1912, p. 33 (of P. II. Carpenter, 188S= Decametrocrinus naresi); Die Crinolden der Antarktis,

1915, p. 120 (belongs to the Pentametrocrinidae; = Thaumatocrinus naresi).

Decametrocrinus naresi Minckert, Zool. Anz., vol. 28, No. 13, 1905, p. 501.—A. H. Clark, Proc.

U.S. Nat. Mus., vol. 34, 1908, p. 216 (compared with D. rugosus); Crinoids of the Indian Ocean,

1912, p. 33 (= Promachocrinus naresi P. H. Carpenter, 1888), p. 248 (synonymy; includes

D. borealis A. H. Clark, 1907; ran2;e).

Thaumatocrinus naresi A. H. Clark, Smithsonian Misc. Coll., vol. 61, No. 15, 1913, p. 66 (published

references to specimens in B.M.; CAaHenjer sta. 214; comparison with T. borealis); Die Crinolden

der Antarktis, 1915, p. 150 (in key; range) ; Unstalked crinoids of the Siboga-Vlxped., 1918, p. 260

(in key; range; notes; sta. 122), p. 273 (listed); fig. 14, p. 260.—GiSLfiN, .\rk. Zool., vol. 19,

No. 32, 1928, p. 12 (notes).

Diagnostic features.—The centrodorsal is flattened hemispherical, 5.5 and 9 mm.
in diameter in the two specimens known, with about XL and LX cirrus sockets respec-

tively; the articular tubercles on the proximal brachials arc not very prominent.

Description [by A.M.C.].—The centrodorsal is flattened hemispherical, 9 mm. in

diameter at the base, 3.5 mm. in height and the diameter of the dorsal pole between the

cirrus sockets is 4 mm. There are LX sockets alternating in position in about three

irregular rows around the sides of the centrodorsal.

No cirri remain but a terminal fragment of one with 6 segments and measuring

8 mm. was found in the jar, which presumably comes from this specimen. The terminal

claw is short, blunt, and hardly at all inclined dorsally. The penultimate segment is

twice as long; it has no opposing spine and even tapers very slightly towards the distal

end; it is half again as long as broad. The other segments have similar proportions

but are a little wider dorsoventrally and the first three are slightl3' e.^panded in the same

plane towards their distal ends.

The edges of the radials are visible beyond the edge of the centrodorsal. The first

brachials are short, 1.2 mm. long in the dorsal midlixie. The second ones are 1.9 mm.
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long and the wadth at the joint between tliem is 2.1 mm. The width at the first sj-zygy,

between brachials 4+ 5, is 2.7 mm. so the two basal segments are distinctly constricted.

The length fi'oni the proximal edge of the first brachial to the first syzygy is 6 mm. The

only portion of arm remaining attached beyond the first syzygy is broken at the second

one, which is at 11 + 12, though a detached portion, probably from the fifth brachial on,

has the next syzygj'- at 10+ 11.

The first four brachials are rectangular in shape but after the first syzjgy they

become more wedge-shaped and the distal ones are triangular, becoming longer than

broad. The syzygies are very variable in position. On the middle part of the arms

they are usually separated by 4 to 6 muscular articulations but further out the interval

may be as many as 12 or 13. There are moderate-sized articular tubercles on alternate

sides as far as the second S3'zygy, after which they are reduced.

The pinnules arc all broken. A major part of a proximal one attached to a piece

of the disk measm-es 10 mm. in length and has 18 segments, none of which is longer

than broad. A pinnide from the middle of the arm, of which only about half remains,

has the slightly flared segments much more elongated, the second one being almost

twice as long as wide though the first is still short. The genital pinnules appear to

extend quite far out on the arms as two are preserved on a section where the width

at a sj'zygy is only 1.6 mm. They have the first two segments short but the third and

those following are about half again as long as broad. The first pinnule arises from

the second brachial on the right side in sLx cases and from the left in the other four.

No estimate can be made of the total length of the arms since none of the frag-

ments remaining is longer than 40 mm.
Notes.—In the specimen taken by the Siboga the centrodorsal is 2.5 mm. high and

5.5 mm. in diameter; the very flattened dorsal pole is 2.5 mm. across. Around the

sides there are about forty cirrus sockets in three crowded rows, which show a tendency

towards arrangement in vertical lines. The cirri are all broken ofi: short. The third

segment is about two and a quarter times as long as broad.

The 10 radials are in mutual apposition aU around the calyx, being only slightly

separated at the distal angles. They are short, projecting beyond the centrodorsal

for a distance equal to from a third to a half the length of the first brachials.

The first brachials are approximately oblong, averaging twice as broad as long.

The second brachials are similar, of about the same size or slightly shorter. The arm

measures 6 mm. from the distal edge of the radials to the distal edge of the foiu'th

brachial (the first syzygy) and the wudth of the first syzygy is 2.4 mm.
Gisl6n (1928) gave some brief notes on the type specimen including the fact that

there arc 23 septa on the syzygial face of the foiu-th brachial, of which 13 are complete.

Localities.—Challenger station 214; off the Meangis Islands (lat. 4°33' N., long.

127°06' E.); 914 meters; temperature 5.44° C; blue mud; February 10, 1875 [P. H.

Carpenter, 1879, 1888; A. H. Clark, 1913] (1, B.M.). Type locality.

Siboga station 122; Sangi Islands, northeast of Celebes (lat. 1°58'30" N., long.

125°00'30" E.); 1165-1264 meters; bottom, stone; July 17, 1899 [A. H. Clark, 1918]

(1, Amsterdam Mus.).

Bemarks [by A.M.C.].—The key to the species of Thaumatocrinus left by Mr.

Clark distinguished T. naresi and rugosus from the Japanese borealis by the appreciably

longer second brachials (compared with the fii-st) in borealis alone. In measuring the

type specimen of naresi, I found that the lengths of the first two brachials on each arm
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are by no means tlic same but in a quite constant ratio of 1 :1.C, the second being dis-

tinctly longer on all the arms. Since the type has the centrodorsal 9 mm. in diameter,

like the types of both rugosus and borealis, there is no distinction of size between the

three species and only the different numbers of cirrus sockets and the more conical

shape of the centrodorsal in borealis (though this appears to be but 0.5 mm. higher

than that of naresi) seem to distinguish them, unless the different development of

the articular tubercles is found to be constant in the Hawaiian rugosus as opposed to the

other two species.

The Siboga specimen of naresi has the Brj no longer than the Bri according to

Mr. Clark, but in view of the intermediate proportions of the type compared with

borealis I do not think this is significant.

THAUMATOCRINUS BOREALIS (A. H. Clark)

Decametrocrinus borealis A. H. Clark, Proc. U.S. Nat. Mus., vol. 33, 1907, p. 71 (description; Albatross

sta. 4918); vol. 34, 1908, p. 216 (compared with D. rugosus), p. 319 (Japan); Crinoids of the

Indian Ocean, 1912, p. 248 (considered as a synonj'm of D. naresi); Smithsonian Misc. Coll.,

vol. 61, No. 15, 1913, p. 66 (a valid species; comparison vnih naresi).

Thaumalocrinus borealis A. II. Clark, Smithsonian Misc. Coll., vol. 61, No. 15, 1913, p. 67 (com-

parison with T. naresi); Journ. Washington Acad. Sci., vol. 5, No. 6, 1915, p. 215 (southern

Japanese type; range and its significance); Die Crinoiden der Antarktis, 1915, p. 149 (in key),

p. 150 (range); Unstalked crinoids of the Stftoja-Exped., 1918, p. 259 (in key; range), p. 260

(specific validity).

Diagnostic features.—The size of the unique type specimen is rather large, the

arms being about 125 mm. in length and the centrodorsal 9 mm. broad at the base.

The second brachial is twice as long as the first, which is disproportionately small

and is excavated by a rounded proximal production of the lower border of the second,

and the centrodorsal is low conical bearing about LXXX cirri, there being at the

periplicry 6 to 8 sockets beneath each radial.

Description.—The centrodorsal is low conical with the sides swollen, 9 mm. broad

at the base and 4 mm. high. There is a moderately large bare polar area. The cirrus

sockets are closely crowded, arranged in from 2 to 4 rows, with from 6 to 8 beneath

each radial about the periphery of the centrodorsal.

The cirri, about LXXX, are all lacking.

The ends of the basal rays, flush with the surface of the centrodorsal, are just

visible in alternate interradial angles.

The 10 arms are about 125 mm. long. The first brachials are short and oblong,

about 3 times as broad as long, entirely separated from their neighbors. The second

brachials are much larger, not quite twice as broad as long, with the proximal edge

somewhat produced posteriorly and with the distal edge of the first forming a slight

tubercle. The foUowmg brachials to about the fifteenth are wedge-shaped, about twice

as broad as their median length, those succeeding becoming gradually more obliquely

wedge-shaped and then triangular, about as long as broad, distally wedge-shaped again

and finally elongate.

Syzj-gies occur between brachials 4-f-5, 94-10 or lO-f-ll, and distally at intervals

of from 3 to 7 (usually 4 or 5) muscular articulations.

Pi, on the second brachial, is 15 mm. in length, long, slender, evenly tapering and

gradually becoming flagellate distally, composed of 45 to 50 segments, of which the basal

5 or 6 are broader than long with the comers cut away, those following are about as
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broad as long, and the terminal are slightly longer than broad. P» and Pj are similar,

but only 12 mm. long. The following pinnules are somewhat stouter, with the first

two segments verj^ short, the thu-d about as long as broad, and the following becoming

progressively elongated, with the distal edges slightly everted and very finely spinous.

The succeeding pinnules gradually acquu-e longer segments; the pinnules in the distal

part of the proximal third of the arm have the third and fourth segments twice as long

as broad and the following about 3 times as long as broad, becoming even longer dis-

tally. The distal pinnules arc about 15 mm. long, with about 20 to 25 segments, of

which the first 2 are very short, the thu'd is about two and a half times as long as broad,

and those succeeding become gradually more elongated. The distal pinnules are slender,

and their component segments have everted and finely spinous distal ends.

Locality.—Albatross station 4918; Eastern Sea, about 90 miles west-southwest of

Kagoshima Gulf; Gwaja Shuna bearmg S. 38° E., 34 miles distant (lat. 30°22'00" N.,

long. 129°08'39" E.); 660 meters; gray sand, globigerinae, and broken shells; August

13, 1906 [A. H. Clark, 1907] (1, U.S.N.M., 22652).

Remarks.—After describing this species in 1907 I came to the conclusion that it

was in reahty the same as Carpenter's naresi, and in 1912 relegated it to the synonymy

of that species. In 1910 I examined the type of T. naresi in the British Museum and

found, as stated in 1913, that T. borealis is easily distinguished from T. naresi by the

small size of the first and the large size of the second brachials, the latter being nearly

or quite twice as large as the former, whereas in T. naresi the fu-st 3 brachials are all

of about the same size. [Note by A.M.C: But see my remarks about T. naresi.] T.

borealis is also more rugged than T. naresi.

THAUMATOCRINUS RENOVATUS P. H. Carpenter

Figure 49

[See also vol. 1, pt. 1, figs. 115-118 (p. 183), 302 (p. 264), pi. 6, fig. 552; pt. 2, pi. 23, fig. 1141]

Promachocrinus abyssorum P. H. Carpenter, Proc. Roy. Soc, vol. 28, 1879, p. 385 (nomen n^idum),

Nature, vol. 19, 1879, p. 450 {nomen nudum) ; PhU. Trans. Roy. Soc. for 1883, pt. 3, 1884, p. 919,

footnote; Challenger Reports, Narrative, vol. 1, pt. 1, 1885, p. 311; Qu.art. Journ. Micr. Sci.,

new ser., vol. 27, 1887, p. 386; Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 351 (descrip-

tion; Challenger stas. 147, 158), pi. 1, figs. 4, 5, pi. 69, figs. 5-7.

—

Walther, Einleitung in die

Geologie als historische Wiss., 1894, p. 300.

—

Shipley, Antarctic manual, 1901, Ch. 18, p. 269.

—

Hamann, Bronn's IClassen tind Ordnungen des Tier-Reichs, vol. 2, Abt. 3, 1907, p. 1576.—A. H.

Clark, Crinoids of the Indian Ocean, 1912, p. 33 (identity); Die Crinolden der Antarktis, 1915,

p. 120 (belongs to the Pentametrocrinidae; = Thaumaiocrinus renovatus).—Bather, Ann. Mag.

Nat. Hist., ser. 9, vol. 1, No. 4, 1918, p. 300.

Thaumaiocrinus renovatus P. H. Carpenter, Proc. Roy. Soc, vol. 35, 1883, p. 138 (preliminary notice;

Challenger sta. 158); Phil. Trans. Roy. Soc. for 1883, pt. 3, 1884, p. 919 (detailed description and

comparisons; Challenger sta. 158), pi. 71 ; Challenger Reports, Zoology, vol. 11, pt. 32, 1884, p. 372

(description; Challenger sta. 158), pi. 56, figs. 1-5; Narrative, vol. 1, pt. 1, 1885, p. 312, figs. 124,

A, B, p. 312 (from preceding).

—

Perrier, Explorations sous-marins, 1886, p. 276.—P. H. Car-

penter, Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 66 (description; Challenger sta. 158);

figs. 1, A, B, p. 67.

—

Walther, Einleitung in die Geologie als historische Wiss., 1894, p. 299 (from

Carpenter).

—

Lang, A text book of comparative anatomy, vol. 2, 1896, p. 310, fig. 256.

—

Bather,

in Lankester, A treatise on zoology, vol. 3, Echinoderma, 1900, p. 196, fig. cxix.

—

Shipley,

Antarctic Manual, 1901, Ch. 18, p. 269.

—

Delage and Herouard, Traitd de zoologie concrete, vol.

3, 1903, p. 394, fig. 496.

—

Hamann, Bronn's Klassen und Ordnungen des Tier-Reichs, vol. 2,

Abt. 3, 1907, p. 1575 Gisted).—A. II. Clark, Proc. U.S. Nat. Mus., vol. 36, 1909, p. 362 (compared

with young Cornalilia), p. 363 (arm and pinnule structure identical with that of Pentametrocrinus

and Decametrocrinus) ; Journ. Washington Acad. Sci., vol. 2, No. 13, 1912, pp. 311-314 (inter-
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prctation of stnicturo; young of Promachocriniis abyssorum) ; Crinoids of the Indian Ocean, 1912,

p. 32 (= Pentametrocrinus, sp.), p. 250 (included in Penlamelrocrinus)
, p. 251; Smithsonian Misc.

Coll., vol. 61, No. 15, 1913, p. 67 (published references to specimens in the B.M.; Challenger stas.

147, 158; notes); Journ. Washington Acad. Sci., vol. 5, No. 3, 1915, p. 81 (Antarctic; range);

Die Crinolden der Antarktis, 1915, p. 104 (collected by the Gauss), p. 106 (collected by the

Challenger; recorded as Thaumatocrinus renovatus-\- Protnachocrinus abyssorum), p. 107 (in key to

antarctic crinoids), p. 149 (in key to the species of Thaumatocrinus), p. 150 (synonymy; Gauis
records; previous records), p. 170 (a deep water antarctic species; range), p. 171 (systematic and
geographical relationships), p. 193 (further discussion), pi. 9, figs. 1, 2; Unstalked crinoids of the

Si'fcoso-E.xped., 1918, p. 259 (in key; range).

—

Bather, Ann. Mag. Nat. Hist., ser. 9, vol. 1, No. 4,

1918, p. 299 (interradi-als).—A. II. Clark, The Danish Ingolf-'ExpcA., vol. 4, No. .5,

Crinoidea, 1923, p. 17 (compared with T. jungerseni).—Gisl^n, Zool. Bidrag Uppsala, vol.

9, 1924, p. 20 (position of lowest pinnule); Ark. Zool., vol. 19, No. 32, 1928, p. 12 (notes); Rep.
Swedish Deep Sea Expcd., vol. 2, Zool., No. 4, 1951, p. 56 (depth range).

Taumalhocrinus renovalus Perrier, Traite de zoologie, 1893, p. 858.

Decamelrocrinus abyssorum Minckert, Zool. Anz., vol. 28, No. 13, 1905, p. 501.—A. H. Clark, Proc.

U.S. Nat. Mus., vol. 34, 1908, p. 216 (compared with rugosus); Mem. Australian Mus., vol. 4,

1911, p. 796 (locality); Journ. Washington Acad. Sci., vol. 2, No. 13, 1912, pp. 312-314 (adult of

T. renovalus; growth of the latter) ; Crinoids of the Indian Ocean, 1912, p. 33 {— ProTnachocrinus

abyssorum P. H. Carpenter, 1888), p. 248 (synonymy; localities).

Penlamelrocrinus, sp. A. II. Clark, Mem. Australian Mus., vol. 4, 1911, p. 796; Crinoids of the Indian

Ocean, 1912, p. 32.

Promachrocrinus abyssorum Koehler, Les 6chinodermes des mers d'Europe, vol. 1, 1924, p. 58 (depth)

.

Thaumalrocrinus renovalus Koehler, Les ^chinodermes des mers d'Europe, vol. 1, 1924, p. 58 (depth).

Diagnostic Jeatures.—None of the si.\ known specimens exceeds a size of 3.5 mm.
diameter of centrodorsal and 4 mm. length of the first 4 brachials; the ccntrodorsal is

low conical wath a distinct ape.x and bears up to XX cu-ri, of which the basal 2 or 3 seg-

ments are short but the rest are probably several tinics longer than broad; the pro.ximal

pinnules are long, with ov^er 15 segments, those of Pi being not more than twice as long as

broad; the segments of the distal pmnules are progressively more elongated.

Description [by A.M.C.].—The specimen from Challenger station 158, which is one

of the syntypes of Promachocrinus abyssorum Carpenter, has the centrodorsal low conical

vdth the dorsal pole coming to a distinct peak. It is 3 mm. in basal diameter and

1.2 mm. high. There are XIV cutus sockets of which the rims are ver^^ prominent

except at the distal end. Three segments of the base of one cirrus remain attached.

They are all short; even the third is shorter than broad.

The first four brachials together measure 4 nmi. in length. The width at tlie first

sj'zygy at 4+ 5 is 1.3 mm. The second s3'Z3^gy is usually at 9+ 10. The distal inter-

syzygial interval is from 2 to 5 muscular articulations. The arms are all broken within

25 mm. distance from the caly.x. The second brachial has a convex proximal side but

is barely longer than the first. It bears the first pinnule, which in 6 cases (5 of wliich

are adjacent) is on the right side and in 4 is on the left. The distal brachials are triangular

and become longer than broad.

Pi has 16+ short segments and measures 5 mm.
Pj with 17 segments may bear a small gonad or Pj or P^ may be the first genital

pinnule.

Pj has 12+ segments and measures 7 mm. The distal segments are about twice as

long as broad. The gonads are very short and thick; they extend for only 3 or 4 seg-

ments of the pinnule and end abruptly.
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The distill pinnules have progressively more elongated segments, mostly about

four times as long as broad and with slightly expanded joints.

The larger specunen from station 147 (fig. 49), which is the syntype of abyssorum

figured by Carpenter, has the centrodorsal 3.5 mm. in diameter and 1.5 mm. high.

The center of the dorsal pole is abruptly raised in a small peak. There are XIX cirrus

sockets.

A fragment of cirrus found in the jar has three very long complete segments, each

four tunes as long as broad, with a broken segment at each end. Carpenter figured a

detached cirrus of 7 proximal segments with the first two very short; this fragment is

presumably its outer half.

The 10 arms are all broken within 30 mm. of the calyx.

The first four brachials measure 4 mm. together and the first syzygy at 4+ 5 is

1.1 mm. wide. The second brachial is very slightly longer than the first one. It bears

the first pinnule on its right side on 8 arms and only twice on the left.

No Pi is complete.

P» has 25+ segments, the longest of which are only half again as long as broad;

it is 8 mm. long. P2 has 22+ segments, is 8 mm. long and bears a very small gonad; its

longest segments are two to two and a half times as long as broad. All the gonads are

much smaller than in the specimen from station 158.

The smaller specimen from station 147 has the centrodorsal 1.6 mm. in diameter

and 1.1 mm. high. It is conical in shape. The first foiu- brachials together measure

3.2 mm. The second syzygy is either at brachials 9+ 10 or 11+ 12. The pinnules have

much longer segments than those of the larger specimens. No gonads are developed.

There are some small differences between the specimen from station 158 Go"g-

123° E.) and those from station 147 (48° E.), notably the short third cirrus segment of

the former (though this is only known from a single cirrus) and the smaller number of

segments in the proximal pinnules. It remains to be seen whether these differences are

of importance.

Notes.—In the specimen dredged by the Gauss in 2450 meters the centrodorsal is

3 mm. in diameter. There are X cirri, and about as many more or less obsolete cirrus

Figure 49.— Thaumatocrinus renoratus P. H. Car-

penter, larger syntype of Promachocrinus abys-

sorum, B.M., 88.11.9.13S-6, ChdUngtr sUtion

147.

5 m m
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sockets. The proportions of tho cirrus segments are the same us shown in Carpenter's

figm-e. The size is similar to that of the specimen figured by Carpenter (pi. 69, fig. 5).

The arms measure 20 mm. to tiic distal end of the nineteenth brachial. The distal

mtersyzygial interval is usuallj' 3 muscular articulations. On the disk 5 ambulacral

grooves leave the mouth, dividing about midway to the arm bases; one of these grooves,

the right posterior, divides into 3, while one, the left anterior, is undivided.

The example dredged by the Gauss in 2-125 meters resembles the preceding. The
cirri are XIV. Tlie longest cirrus stump measures 16 mm. to the distal end of the

eighth segment. Tlic fu'st segment is about twice as broad as long, the second is about

as long as the median width with a strong central constriction, the third is 1.7 nmi. in

length, and the fourth is 2.8 mm. long; the following gradually decrease in length, the

eighth being 2.2 mm. long. The cirri are very slender, resembling the cirri of such

species of Pentametrocrinus as P. semveri or P. varians.

Young.—The centrodorsal of the juvenile type specimen of T. renovalus is small,

flattened hemispherical, with the central canal completelj^ closed so that it must have

been for some little time detached from the larval column.

The bases of about VI cirri are attached to the centrodorsal, and there are pits for

the reception of 2 or 3 more. In the largest stump which is preserved the first 2 seg-

ments are short, but the third reaches a length of 1.5 mm. so that, as remarked by

Carpenter, the cirri must have been very like those of the species of Pentametrocrinus,

which have a succession of very long segments follo^ving the short basal ones.

The basals are almost trapezoidal, much broader below than above, and in contact

with one another by their truncated lower lateral angles. The middle of the lower

edge of each is slightly tubercular.

On the narrow upper or distal edge of the basals rest the in terradials, which are oblong

and a little higher than broad. Four of those terminate in a free edge at the margin

of tlie disk, where they are in contact with the lowest of the perisomic plates. But
that in the posterior interradius bears a rudimentary arm of 4 or 5 segments, the last

of which ends freely.

The radials are much larger than the interradials, and arc rather strongly convex

dorsally. Thej' are imited to the first brachials as usual bj- a muscular articulation.

The brachials are long, slender, and cylindrical; there appears to be a sjTiarthry

between the first and second.

One of the 5 arms seems to be broken ofl at a syzygy between brachials 6+ 7, whUe
in another there are syzygies between brachials 4+ 5 and 9+10.

The first pinnide is on the second brachial, on the right side on 3 arms and on the

left in the other 2. The pinnules are very delicate, and are composed of long and

slender segments.

The central portion of the disk is occupied by 5 relatively large orals which stand

up around the peristome. Between these and the margin are 2 or 3 irregular rows of

small perisomic plates, some of them extending up onto the lower portion of the long

anal tube.

There are no plates along the brachial ambulacra, which lie in the arm grooves

close down between the muscles.

There are no traces of sacculi.

The present whereabouts of this specimen are unknown.
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Localities.—Challenger station 147; between Marion Island and the Crozets (lat.

46° 16' S., long. 48° 27' E.); 2925 meters; temperature 1.22° C; diatom ooze; December

30, 1873 [P. H. Carpenter, 1879, 1883, 1884, 1888; A. H. Clark, 1913, 1915] (2, B.M.).

Gauss; Antarctic regions in the vicinity of Gaussberg; 2425 meters; February 24,

1903 [A. H. Clark, 1915] (1, Berl. M.).

Qauss; vicinity of Gaussberg; 2450 meters; March 1, 1903 [A. II. Clark, 1915]

(1, Berl. M.).

Challenger station 158; southwest of Melbourne, Australia (lat. 50° 01' S., long.

123° 04' E.); 3290 meters; temperature 0.83° C; globigerina ooze; March 7, 1874

[P. H. Carpenter, 1879, 1883, 1884, 1888; A. H. Clark, 1913, 1915] (1, B.M.). Type

locality, but the surviving specimen is a syntype of Promachocrinus ahyssorum and not

the type of renovalus.

Geographical range.—Antarctic and subantarctic regions from Marion Island and

the Crozets to south of Australia.

Bathymetrical range.—From 2425 to 3290 meters.

Thermal range.—From 0.83° C. to 1.22° C.

History.—Although the name Promachocrinus ahyssorum was used twice by Car-

penter in 1879, it appeared in both cases as a nomen nudum, and the original description

of renovatus, published in 1884, and based upon the single 5-armcd young individual

dredged by the Challenger at station 158, appeared before ahyssorum was properly

described.

This 5-armed specimen was described at great length and beautifully depicted in

two separate publications. Its peculiarities were brought out, and detailed comparisons

were made with various other species, especially among the fossils. The anomalous

features of this singular specimen, which seemed to separate it sharply from all recent

oomatulids, and stalked crinoids as well, and to ally it with various of the older fossil

species, were the presence of 5 interradials separating the 5 radials, and the occurrence

on the anal intcrradial of a small tapering appendage of 4 or 5 gradually decreasing

segments. This appendage seemed to Carpenter to be of the same nature as the so-

called proboscis of Taxocrinus, Onorimocrinus, Onychocrinus, etc. Further extraor-

dinary features were the presence of a complete circlet of basals similar to, but much
larger than, the basals of Atelecrinus, the presence of 5 large orals, and the occurrence

of a pavement of closely set plates between the orals and the radials occup\"ing about

a fifth of the total diameter of the disk. But although Carpenter noted that the most

striking characters of the young Thaumatocrinvs show a resemblance to early Paleozoic

crinoids, he remarked that it is, nevertheless, a comatulid, and therefore that it is more

than probable that tliis resemblance is not due to any genetic connection between them.

He mentioned the similarity of the arms and cirri to those structm-es in certain species

of Pentametrocrinus.

Carpenter looked upon the occurrence of 10 radials instead of 5 in the comatuhds

as a character of prime importance, outweighing any characters to be found in the cirri,

arms or pinnules. For the reception of the 10-rayed species he created the genus

Promachocrinus, in which he included all the species known to him which are now dis-

tributed between the genera Promachocrinus and Thaumatocrinus. Thus it never

occurred to him that there coidd be any connection whatever between his 5-rayed

TlMumatocrinus renovatus and the 10-rayed Promachocrinus ahyssorum found at the

same station.
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While Carpenter recognized certain similarities between the arms and cirri of his

Thaumatocrinus renovatus and those of the species of Pentametrocrinus {"Eudiocrinns")

with elongated cirri, and also noted the occurrence of orals and of evanescent plates

comparable to intcrradials in the peutacrinoids of Antedon, he could not divest himself

of the profound impression made upon him by the curious appearance of his specimen,

and especially by the process on the anal interradial, and so considered these similarities

as purclj' superficial.

The new genus Thaumatocrinus as understood from the characters presented by

this young specimen was very widely noticed, and its peculiarities and curious cor-

respondences with various Paleozoic crinoids attracted much attention. It was even

made the type of a new familj', the Thaumatocrinidae, by Dr. F. A. Bather in 1899.

In my preliminary studies on the comatulids in 1907 I found that the species

referable to the genus Eudiocrinus as understood by Carpenter which I had at hand

{varians, seiwperi and tuberculatus) were in all respects, excepting only in the number of

radials, closely similar to Carpenter's Promachocrinus naresi and P. abyssorum as I

understood them from analogy with a related form (borealis) which I had the year before

dredged in Japan. But Promachocrinus kerguelensis, the type of the genus Promacho-

crinus, was obviously, excepting for its 10 instead of 5 radials, very closely allied to

Heliometra. Adopting Minckert's genus Decameirocrinus to include Promachocrinus

naresi and P. abyssorum, as well as my new species borealis, I created the new family

Eudiocrinidae to cover Eudiocrinus, as understood on the basis of the three species

(varians, scmperi and tuberculatus) at hand, and Decameirocrinus, and placed Proma-

chocrinus (including P. kerguelensis only) in the Antedonidae next to Heliometra.

This arrangement was published on May 14, 1908, in a preliminary reclassification of the

comatulids from which the genus Thaumatocrinus was omitted, as, although it did not

appear to me to be nearly so anomalous as was commonly supposed, yet I could not

satisfactorily place it anywhere.

After this paper was written, I received from Mr. Alan Owston through Mr.

Frank Springer a single specimen of a new species of Eudiocrinus from Japan which was

evidently allied to Semper's indivisus, the tj'pe of the genus. This specimen showed

conclusively that the Eudiocrinus of Semper, in spite of its undivided arms, is allied to

the genus Zygometra, and that Eudiocrinus indivisus, E. granulatus, and the new species

E. variegatus have nothing else in common with E. varians, E. atlanticus, E. seinperi,

E. japonicus, and E. tuberculatus.

The difference of greatest importance between the Eudiocrinus indivisus type and

the group of species typified by E. japonicus was found to be that in the former a IBr

series is present, though the second ossicle is not axillary, whUe in the latter the arms

are morphologically comparable to the arms of other comatulids beyond the last

axillary or its equivalent.

The genus Pentametrocrinus was created to include those species of Carpenter's

genus Eudiocrinus in which IBr series are absent (atlanticus, semperi, varians, japonicus

and ivberculatus), and the family Pentametrocrinidae was suggested to cover all the

comatulids in which the arms are similarly simple, embraced within the genera Penta-

metrocrinus, Decametrocrinus and Thaumatocrinus.

Although the paper in which these conclusions were stated was published on

April 11, 1908, it was actually written some time after the one published on May 14, 1908.
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Having now definitely associated Thaumatocrinvs with the species of Pentametro-

crinus and of Decametrocrinus, it seemed to me evident that T. renovatus was nothing

more than the j'oung of some species belonging to one of these two genera, most likely

Pentametroerinus because of its 5 arms. So in 1911 and again in 1912 1 referred to it as

"Pentameirocrinus, sp."

Thi-ough the Idndness of Profs. Ludwig Doderlein and Robert Hartmeyer, I had
received a magnificent series of the pentacrinoids of Promachocrinus kerguelensis from

the dredgings of the Gauss in the Antarctic, and from these I learned the hitherto un-

suspected fact that this species has at first 5 radials and 5 post-radial series, the other 5

radials first appearing as interradials quite similar to those of Thxiumatocrinus between

the radials already formed.

This discovery explained the true nature of Thaumatocrinus renovatus. It is

merely a very young specimen of the species described by Carpenter as Promachocrinus

ahyssorum with the interradial radials only partly formed and with the beginnings of an

interradial arm on the posterior interradial. In 1912 Thaumatocrinus was definitely

identified as the young of Promachocrinus abyssorum, which, incidentally, had been

found at the same station with it.

Since the Challenger dredged it in 1873 and 1874, this species has been found but

once, by the Gauss in 1903. The 2 specimens brought back by the Gauss were described

in 1915.

THAUMATOCRINUS JUNGERSENI A. H. Clark

[See vol. 1, pt. 1, fig. 113, p. 181]

Thaumatocrinus jungerseni A. H. Clark, Die Crinoiden der Antarktis, 1915, p. 144 (a north Atlantic

species; nomen nudum), p. 149 (in Isey to the species of Thaumatocrinus; southwest of Iceland),

p. 150 (61°44' N., 30°29' W.; 1135 fms.; 3.0° C); Unstalked crinoids of the Sihoso-Exped., 1918,

p. 259 (in key; range); Smithsonian Misc. Coll., vol. 72, No. 7, 1921, pi. 13, fig. 49; The Danish

Jngolf-Ex-ped., vol. 4, No. 5, Crinoidea, 1923, p. 13 (detailed description; Ingolf stas. 18, 97),

p. 44 (range); figs. 2-4, p. 14.—Gisl^n, Zool. Bidrag Uppsala, vol. 9, 1924, pp. 26, 42, 46, 83

(articulations).-

—

Mortensen, Handbook of the echinoderms of the British Isles, 1927, p. 23

(locality).

—

Koehler, Les ^chinodermes des mers d'Europe, vol. 2, 1927, p. 133 (listed).

—

Gisl£n,

Kungl. Fysiogr. Sallsk. Handl., new ser., vol. 45, No. 11, 1934, p. 17.

Diagnostic features.-—This is a small and slender species, with arms between 90

and 100 mm. in length and the centrodorsal from 2.5 to 3.0 mm. in diameter. The
relative]}' small centrodorsal bears XI-XIII (very rarely more) cirri, which are slender,

but not excessively so, with the third segment never more than t^vice as long as broad

and the fourth usually less than 4 times as long as the width of the expanded ends.

Description.—The centrodorsal is small, discoidal, usually rather thin, in the largest

individuals from 2.5 to 3.0 mm. in diameter at the base. The cirrus sockets are entirely

marginal, and are large and conspicuous. They may be arranged in a fairly regular

and uniform margmal row, but they are usually irregular in their disposition, forming

a very irregular marginal row. All of them, or very nearly all, are functional. In the

middle of tlie rather broad bare dorsal pole of the centrodorsal there is a rounded or

rounded-conical elevation which may be only \oyj slightly developed so that the dorsal

pole appears almost flat, or may be so large that the entire dorsal pole rises into a blunt

cone; usually, however, it merely forms a prominent central tubercle.

The cirri are IX-XVII (usually XI-XIII, rarely XIV or more), 19-25 (usually 23-25,

most commonly 24, in fully developed individuals), from 35 to 48 mm. (averaging about
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45 mm. in large specimens) in length. The 17 cirri present give the following number
of segments: 19 (1), 20 (3), 21 (3), 22 (2), 23 (1), 24 (5), and 25 (2). The first cirrus

segment is about 3 times as broad as long, the second is usually about twice as broad as

long, the third varies from as long as broad to twice as long as broad, and the fourth

is usually about 4 times as long as the expanded ends; the following segments are greatly

elongated. Toward the end of the cirri, the segments gradually become shorter, and
in tlie best-developed cirri they are scarcely more than 3 times as long as broad ; but in

the terminal S to 10 segments the cirri taper with increasing rapidity and, corrclatively,

the segments rapidly increase in proportionate length. The terminal claw is repre-

sented by a minute conical button on the distal end of the e.vccssively elongated penul-

timate segment. The cirri are few in number, but well developed, large, very long and
rather slender, composed of greatly elongated segments; distally they taper, rather

abruptly, to a sharp point. The earlier segments have a shght central constriction,

the concavity being more marked on the ventral than on the dorsal profde. There is

a slight lateral compression in the proximal portion of the cirri which gradually increases

and becomes verj^ marked distally. As a whole the cirri of this species exactly resemble
those of such species of Pentainetrocrinus as have these organs gi'eatly elongated, for

instance P. varians and P. semperi.

The 10 radials usually project conspicuously beyond the rim of the centrodorsal.

In the best-tleveloped individuals all of the radials are of approximately the same
length, but in most of them 5 of the radials are shorter than the other 5, with which
they alternate. In some of the best-developed specimens the radials, or at least the

shortest of them, project but verj^ slightlj' beyond the edge of the centrodorsal; in others,

not so well developed, the radials may be as long as their proximal wddth.

The 10 arms are slender, and probably between 90 and 100 mm. in length. The
fii"st brachials are more or less trapezoidal, from 2 to 3 times as broad basally as long.

The second brachials are iri'cgularly quadrate, always somewhat larger than the first,

sometimes, though rarely, twice as large. The third brachials are appro.ximately

oblong, about as largo as the second. The first syzygial pair (composed of brachials

4-|-5) is somewhat liour-ghiss-shaped, about as long in the median line as broad
basally, or shghtly longer. The succeeding brachials are oblong or slightly wedge-
shaped, appro.ximately twice as broad as long. The brachials following the second

syzygial pair, which is composed of brachials 9+ 10, are verj- obliquely wedge-shaped,

longer than broad, distally becoming much elongated, four or more times as long as

broad, with swollen articulations. The pinnule sockets are situated in the middle of

the sides of the brachials except on the cpizvgals of sj-zygial pairs, on which they are

in the pro.ximal portion. The dorsal profile of each brachial is straight or slightlj-

concave, and there is no production or overlapping of the distal ends. The arms
increase very slightl3'- in diameter from the base outward, this broadening reaching a

maximum on the first syzygial pair and on the segments immediatelj^ following, from

that point tapering almost imperceptibly to the tip.

Sj-zygies occur between brachials 4-f-o, 9+ 10, and distally at intervals of from

1 to 23 (most commonly 4 or 5) muscular articulations.

Pi (on the second brachial) is from 5 to 7 mm. in length and is composed of 21 to

25 segments. In fully developed individuals all tlie segments are verj- short and are

broader than long; in dorsal profUe botli ends of the segments arc prominent so that in

the pinnule ivs a whole this profde consists of a series of small and rather deep scallops.
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In less developed individuals the first 2 segments are broader than long, the second be-

in<^ slightly longer than the first, the tliird is about as long as broad, and the remainder

are nearly or quite twice as long as broad; the segments are slightly constricted cen-

trally vnth everted and prominent ends. P2 is from 5.5 to 7 mm. long with 18 to 25

segments, similar to Pi but longer and proportionately stouter, with relatively slightly

longer segments. In a few cases P2 bears a gonad. P3 is 8 mm. long, with 20 to 23

se'inents, which become as long as broad on the third, twice as long as broad on the

fifth, and much elongated distally. There is a large gonad on the third to sixth

segments. P4 is 8 mm. long, similar to P3 but with a larger gonad and relatively more

elongate segments. Pa resembles P4, but has more elongate segments. Large well-

rounded gonads are borne by P3, P4, P5, and Pa and the corresponding pinnules on the

other side of the arm. These genital pinnules are slightlj'- stouter than the preceding

pinnules, especially in the basal portion bearing the gonad. The distal pinmdes are

extremely slender, with the first segment short and bandlike, more or less crescentic,

the second irregularly quadrate, about as long as broad, and the following excessively

elongated with somewhat swollen articulations.

In small specimens the segments of P], except the basal, are considerably elongated.

The general relationship between the lower pinnules of this species, and indeed

of all the species of this genus, are much the same as those between the lower pinnules

in Heliometra glacialis, though the relative length is reversed.

The disk typically shows 5 large primary groove trunks given off from the mouth;

about half way to the arm bases each of these divides into 2, so that the disk presents

the same appearance as that of an ordinary 5-rayed and 10-armed endocyclic form.

In most of the individuals, however, one or two of the ambulacra run undivided to

the arms, while a corresponding number of the others divide into 3 instead of into 2

parts at the arm bases.

Notes.—Many of the specimens show an inequality in the size of the arms, there

being one or more considerably smaller than the others. These smaller arms alternate

with arms of full size and represent not yet perfected secondary arms derived from the

interradials.

Aberrant specimens.—Two of the 40 individuals examined have 9 instead of 10

arms, just as in the only known example of T. rugosus; but these are not in any

other way different from the remainder.

Another specimen has only 8 arms, the anterior arm of the left anterior raj' and

the posterior arm of the right anterior ray being represented by interradial plates

which are about half as broad as the adjacent radials, swollen and strongly convex,

with the distal border (corresponding to the usual articular face) swollen and rounded

off, so that they appear like the ends of two large basal rays shoved from their normal

position up into the radial circlet.

Young.—A very interesting specimen from Ingolf station 97 is without doubt the

young of this species. It is in almost every detail identical with the young of T.

renovatus.

The total length from the tip of the ccntrodorsal to the middle of the eighteenth

brachial is 12 mm.

The ccntrodorsal is hemispherical with about a dozen cirrus sockets irregularly

scattered over the surface.
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Tho interradials have a swollen surface, especially distally, but none of thcna

show an}' indications of an appendage.

On the arms syzygies occur between brachials 4+5, 10+ 11, and 14+ 15.

The pinnule on tho thii-d brachial (P,) has 13 segments, of which tho first is twice

as broad as long, the second is slightly broader than long, the third is from a third to

a half again as long as broad, and the remainder are about tlirec times as long as broad.

The five orals are relatively slightly'- smaller than in tho young of T. renovatus

described by Carpenter. The perisomic areas are occupied by numerous plates which

are largest proximally and in the center of the areas, becoming smaller on the sides

and toward tho orals. These plates are more or less separated from each other,

evidently as a result of a distension of the visceral mass. There is no indication that

there ever was any imbrication such as is suggested by Carpenter's figures. The
anal tube is conspicuous and C3-Iindrical, and is thickly studded with small plates.

Localities.—IngolJ station IS; southwest of Iceland (lat. 61°44' N., long. 30°29'

W.); 2075 meters; temperature 3.0° C. [A. H. Clark, 1915, 1918, 1921, 1923; Gislen,

1924] (40, U.S.N.M., E. 1089; CM.). Type locahty.

IngolJ station 97; Denmark Strait, between AngraagsaUk, Greenland, and north-

western Iceland (lat. 65°28' N., long. 27°39' W.); 823 meters; temperature 5.5° C.

[A.H.Clark, 1923] (1, CM.).
Remarks.—This is the only species of the genus known from the Atlantic, and

also the only species which has ever been dredged in quantity.

It is not absolutely certain that the young individual from IngolJ station 97

belongs to this species, though the probabilities are that it does.

Genus PENTAMETROCRINUS A. H. Clark*

Ophiocrinus (part) P. H. Carpenter, Nature, vol. 15, 1877, p. 198; vol. 19, 1879, p. 450; Proc. Roy.
Soc, vol. 28, No. 194, 1879, p. 384; Quart. Journ. Geol. Soc, vol. 36, 1880, p. 41 (subgenus of

Antedon; all recent material in Carpenter's possession), p. 45 (no b.asal rays); Bull. Mus. Comp.
Zool., vol. 9, No. 4, 1881, p. 161; Journ. Linn. Soc. (Zool.), vol. 16, 1882, p. 494; Phil. Trans.

Roy. Soc. for 1883, pt. 3, 1884, p. 919, footnote (preoccupied; name changed to Eudiocrinus)

.

—
A. H. Clakk, Proc. U.S. Nat. Mus., vol. 34, 1908, pp. 34, 271 (history and status of the name).

Eudiocrinus (part) P. H. Carpenter, Journ. Linn. Soc. (Zool.), vol. 16, 1882, p. 493 (new name for

Ophiocrinus Semper, 1868 [not Ophiocrinus Salter, 1856]) ; Proc. Roy. Soc, vol. 35, No. 225, 1883,

p. 138 (comparison with Thaumatocrinus).—Perrier, Compt. Rend. Acad. Sci., vol. 96, No. 11,

1883, p. 725.—P. H. Carpenter, Phil. Trans. Roy. Soc. for 1883, pt. 3, 1884, p. 919 (comparison

with naumatocrinus), p. 920 (referred to the Comatulidae) ; Chnlleiiger Reports, Narrative,

vol. 1, pt. 1, 1885, p. 310.

—

Perrier, Explorations sous-marins, 1886, p. 275.—P. H. Carpenter,
Quart. Journ. Micr. Sci., new ser., vol. 27, 1887, p. 385; vol. 28, 1887, p. 308 (homologies with

ophiurans); Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 73 (general account).

—

Bather,
Proc. London Amateur Sci. Soc, vol. 1, Nos. 1, 2, July 1890, p. 33 (mode of attachment).

—

Perrier, Trait6 de Zoologie, 1893, pp. 784, 794, 858.

—

Bather, Proc. Zool. Soc. London, 1895,

p. 995 (comparison of base with that of Uiniacrinus)

.

—Lang, Text book of comparative anatomy,

vol. 2, 1896, p. 313.

—

Bather, in Lankester, A treatise on zoology, pt. 3, Echinoderma, 1900,

pp. 135, 137, 195.

—

Delage and Herouard, Trail6 de Zoologie concrete, vol. 3, 1903, p. 394.

—

MiNCKERT, Arch. Naturg., Jahrg. 71, Heft 1, 1905, p. 166 (syzygies; regeneration).

—

IIamann,

Bronn's Klassen und Ordnungen des Tier-Reiclis, vol. 2, Abt. 3, 1907, p. 1575.

—

A. II. Clark,
Proc U.S. Nat. Mus., vol. 32, 1907, pp. 569, 573; Smithsonian Misc. Coll., vol. 50, pt. 3, 1907,

pp. 343, 344; Proc. Biol. Soc. Washington, vol. 21, 1908, p. 134; Proc. U.S. Nat. ^rus., vol. 34,

1908, pp. 210, 212, 269, 271, 276.—Vanet, Bull. Mus. Hist. Nat., Paris, No. 3, 1910, pp. 160,

See also Addenda (p. 830) under 1962.
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161 (relation of certain species [as E. atlanlicus] to Decamelrocrinus [Thaumalocrinus])

.

— Kiuk,

Proc. U.S. Nat. Mus., vol. 41, 1911, pp. 65, 66.

Endiocrinus Paukbs, Manchester Micr. Soc. Trans, for 1890, 1891, p. 44.

—

Bather, Rep. British

Assoc, for 1898, 1899, p. 923.

—

Chun, Aus don Tiefen des Weltmeeres, 1900, p. 488.

—

Hutton,

Index faunae Novae-Zealandiae, 1904, p. 291.

Pentamelrocrinus A. H. Clark, Proc. Biol. Soc. Washington, vol. 21, 1908, p. 134 (diagnosis; type

species Eudiocrinus japonicus P. H. Carpenter, 1882), p. 136 (assigned to the Pentamftrocrinidae);

Proc. U.S. Nat. Mus., vol. 34, 1908, p. 267 (relation to Decamelrocrinus [Thaumaiocrinus]), p.

269 (observations on the young stages), p. 277 (revised diagnosis; list of species), p. 319 (Japa-

nese species); vol. 35, 1908, pp. 117, 128; fig. 9, p. 117 (arm structure), p. 126 (relation to De-

eamelrocrinua [Thaumalocrinus]); vol. 36, 1909, p. 363 (arm structure identical with that of

Thaumalocrinus, which is probably the young of this genus); vol. 38, 1910, p. 331 (includes

TJiaumalocrinus).—Vanet, Bull. Mus. Hist. Nat., Paris, No. 3, 1910, p. 160 (discussion).

—

A. H. Clark, Amer. Journ. Sci., ser. 4, vol. 32, 1911, p. 129 (characteristic of the Japanese fauna;

significance); Crinoids of the Indian Ocean, 1912, p. 11 (occurs both east and west of Ceylon),

p. 12 (represented in the Red Sea region; doubtless occurs in the southeast African region), p. 17

(significance of conditions in the genus in southern Japan), p. 27 (range), p. 63 (in key), p. 250

(synonymy; includes Thaumalocrinus); Internat. Rev. gesamt. Hydrobiol. und Hydrogr., vol. 6,

1914, pp. 6 and following (occurs in both Atlantic and Indo-Pacific; range); Die Crinolden der

Antarktis, 1915, p. 121 (relation to Decamelrocrinus [Thaumalocrinus]), p. 182 (both Atlantic

and Indo-Pacific; range).—F. W. Clarke and Wheeler, U.S. Geol. Surv. Prof. Paper 90-L,

1915, p. 195 (inorganic constituents of the skeleton); Prof. Paper 102, 1917, pp. 23 and foUowng

(same).—A. H. Clark, Unstalked crinoids of the Siboga-Exped., 1918, p. 259 (in key), p. 260

(key to the included species); Journ. Washington Acad. Sci., vol. 9, No. 5, 1919, p. 136 (disk

compared with that of Holopus); Univ. Iowa Studies in Nat. Hist., vol. 9, No. 5, 1921, p. 13

(West Indies and Indo-Pacific), p. 14 (in key); Smithsonian Misc. Coll., vol. 72, No. 7, 1921,

p. 33; The Danish /nffo^-Exped., vol. 4, No. 5, Crinoidea, 1923, p. 15, p. 44 (listed), p. 53 (in

key).—H. L. Clark, Ann. South African Mus., vol. 13, 1923, p. 227.—GiSLfx, Zool. Bidrag.

Uppsala, vol. 9, 1924, pp. 26, 30, 31, 47, 91 (articulations), p. 212 (pinnule gap).—Mortexsen,

Handbook of the echinoderms of the British Isles, 1927, p. 23 (in key; diagnosis).

—

Koehler,

Les ^'chinodermes des mers d'Europe, vol. 2, 1927, p. 109 (5 arms).

—

Gisl£n, Ark. Zool., vol.

19, No. 32, 1928, p. 12; Lunds Univ. Arsskr., new ser., Avd. 2, vol. 30, No. 11, 1934, p. 17; Kungl.

Svenska Vet.-Akad. Handl., ser. 3, vol. 17, No. 2, 1938, p. 4; Lunds Univ. Arsskr., new ser.,

Avd. 2, vol. 34, No. 17, 1939, p. 16.—CufiNOT, in Gra.sse, Traite de zoologie, vol. 11, 1948, p.

71.—GiSL^N, Rep. Swedish Deep Sea Exped., vol. 2, Zool., No. 4, 1951, pp. 55, 56.—Htman,

The invertebrates, vol. 4, Echinodermata, 1955, p. 95.

Endiocrinus (Penlametrocrinus) Koehler and VA>fBy, Bull. Mus. Hist. Nat., Paris, No. 1, 1910,

pp. 26, 31.

Pentamenlrocrinus Gisl^n, Zool. Bidrag Uppsala, vol. 9, 1924, p. 91.

Penlamelrocinus Gisl^n, Vid. Medd. Nat. Foren. K0benhavn, vol. 83, 1927, p. 69.

Diagnosis.—A genus of Pentametrocrinidae in which there are five radials from

each of which arises an individual arm.

Type species.—Endiocrinus japonicus Carpenter, 1882.

Geographical range.—From southwestern Japan southwards to New Zeahind and

ofT New South Wales, thence westwards to cast Africa and in the Atlantic from the

Canary Islands and Morocco, ofiF the west coast of Ireland and the Lesser Antilles.

Bathymetrical range.—From 254 (?188) to 2115 meters.

Thermal range.—From 2.50° C. to 13.33° C.

Remarks [by A.M.C.].—There has been some difference of opinion on the homol-

ogies and designations of the pinnules in this genus. Mr. Clark considers the pinnule

on the second brachial (only present in P. varians) to be Pi and that on the fifth brach-

ial (the foiu-th being the hypozygal of the first syzygy) P2. The pinnule on the

other side of the third brachial is then P^. Gislen in 1924 (p. 2G) also called the pin-
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nule of tlic second brachial of varians Vu but in 1927 (p. 52) and 1934 (p. 17) hewriles

that in P. diomediae Pi and Pi are lacking and be calls the (first) pinnule on Brj P, not

P2. I have not been able to find the source of Gisl^n's use of Vi for the pinnule on

Br2. He used it also for the corresponding pinnule in Eudiocrinus (1922, p. 68) in

place of Mr. Clark's Pc- Eudiocrinus was split off from Pentameirocrinus by Mr.
Clark in 190S partly on the belief that in the former the second ossicle of each arm is

homologous with the axillaries of the related oligophreate genera, whereas he concluded

(also in part 2 of this work, p. 107) that in Pentameirocrinus, Thaumatocrinus and
Atopocrimis the first two brachials correspond to those of the free arms of other genera

and not to their division series. Gislen evidently did not agree with this.

As explained on p. 801 I have restored the type species, P. ja-ponicus Carpenter

from the synonj-my of P. semperi.

KEY TO TUE SPECIES OF PENTAMETROCRINUS

a'. Lowest pinnule on the fifth brachial.

6'. Cirri composed of 15-19 segments of which the distal are less elongated than the longer proximal,

not especially long and more or less strongly recurved distally; terminal claw long with the

slender distal portion recurved.

c'. Cirri very short, their length equal to about one tenth of the arm length, curved for almost

their whole length; longest cirrus segments about two and a half times as long as broad;

articular tubercles on the arm bases strongly developed (southern Japan; 309-600 meters)

tuberculatus (p. 787)

c*. Cirri longer, their length equal to one fourth or one fifth of the arm length, straight in the

proximal portion and recurved distally; longest cirrus segments about 4 times as long as

broad; articular tubercles very slightly, if at all, developed.

d'. Centrodorsal flattened hemispherical to low conical, bearing XX-XXXV cirri which are

rather slender and equal more than a quarter of the arm length; perisome with very

numerous small plates; the proximal pinnules with about 15 segments (Lesser .Antilles;

Canary Islands and Morocco northward to the west coast of Ireland; 607-2115 meters).

atlanticus (p. 790)

cP. Centrodorsal conical, bearing XXX-LX cirri which are stout and equal about one fifth of

the arm length; perisome naked; proximal pinnules with over 20 segments (Philippines

to southwestern Japan; 278[?lS8]-522 meters) diomedeae (p. 794)

b'. Cirri composed of 25-35 segments all of which beyond the basal ones are much elongated, par-

ticularly the distal ones; cirri very long, straight for most of their length, slightly and broadly

recurved distally; terminal claw conical and minute.

e'. Cirri over XXX; centrodorsal relatively large (fig. 50,a); proximal brachials expanded at the

joints (southern Japan to the Lesser Sunda Islands; 254[7195]-1210[?1301] meters).

japonicus (p. 796)

c*. Cirri under XX; centrodorsal relatively small (fig. 51) ;
proximal brachials ^\nth almost straight

sides, arms rather smooth (off New South Wales and northern New Zealand; 1279-1736

meters) semperi (p. 802)

a'. Lowest pinnule on the second brachial (Maldives to the Lesser Sunda Islands and northward to

southern Japan; 457[7378]-2060 meters) varians (p. 804)

PENTAMETROCRINUS TUBERCULATUS (A. H. Clark)'

[See vol. 1, pt. 1, figs. 121 (p. 189), 307(p. 265) ;
pt. 2, figs. 126(p. 79), 235(p. 197)1

Eudiocrinus japonicus (part) P. H. Carpenter, Journ. Linn. Soc. (Zool.), vol. 16, 1882, p. 601 (Ja-

pan; Hilgendorf); Challenger Reports, Zoology, vol. 26. pt. 60, 1888, p. 79, footnote, p. 85, last

paragraph (Japan; Hilgendorf).

See also Addenda (p. 836) under 1962

65ft-622—67—^-01
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Eudiocrinus luberculatus A. H. Clark, Proc. U.S. Nat. Mus., vol. 32, 1907, p. 573 (description; Alba-

tross sta. 30G1), p. 574 (listed, and typo locality given); vol. 34, 1908, p. 271 (history; structure;

relationshijjs; assigned to Penlametroerinua) ; Proc. Biol. Soc. Washington, vol. 21, 1908, p. 134

(arm structure; removed to Pentametrocrinus)

.

Penlametrocrinus luberculatus A. H. Clark, Proc. Biol. Soc. Washington, vol. 21, 1908, p. 135 (listed);

Proc. U. S. Nat. Mus., vol. 34, 1908, p. 275, fig. 5 (centrodorsal and base of an arm), p. 277 (listed),

p. 319 (Japan); vol. 35, 1908, p. 117; fig. 10, p. 117 (arm structure); vol. 43, 1912, p. 384 (Ililgen-

dorf's specimens identified), p. 408 (description of the preceding); Criuoids of the Indian Ocean,

1912, p. 250 (synonymy; locaHty); Journ. Washington Acad. Sci., vol. 5, 1915, No. 6, p. 215

(range and its significance); Unstalked crinoids of the Siboga-Exped., 1918, p. 261 (in key ; range)

;

Smithsonian Misc. Coll., vol. 72, No. 7, 1921, pi. 3, fig. 34 (proportions of the cirri).

Diagnostic features.—The lowest pinnule is on the epizygal of the first syzygial

pair; the cirri are very short, their length equal to about a tenth that of the arms, rather

stout, strongly curved for almost their whole length, composed of 15 to 17 segments,

of which the longest are about two and a half times as long as broad, and the distal

are shorter; the terminal claw is prominently hooked; and the arm bases are very rugged

and tubercular.

Description of the tyjjc specimen.—The centrodorsal is conical with the sides gently

convex, 5 mm. broad at the base and 4 mm. high. The cirrus sockets are very numerous

and closely crowded, arranged approximately in 5 rows, with about 6 sockets beneath

each radial at the periphery of the centrodorsal.

The cirri are C-CL, 14-17 (usually 16 or 17), from 15 to 18 mm. in length. The

first segment is short, the second is about as long as broad, the third is nearly twice as

long as broad, and the fourth to tenth are about two and a half times as long as broad;

the following very gradually decrease in length so that the distal ones are about twice as

long as broad or even somewhat shorter. The penultimate segment is about as long as

broad or slightly longer than broad. The terminal claw is slightly longer than the

penultimate segment, stout at the base but becoming slender toward the tip, with the

outer half gently recurved. The cirri are of uniform width throughout, the penultimate

segment only tapering somewhat. The outer portion of each cirrus becomes gradually

compressed. The segments in the pro.ximal half are practically oblong in lateral view,

with a scarcely noticeable expansion of the ends, this being much more marked in a

dorsal view.

The distal edges of the radials are even with the rim of the centrodorsal.

The 5 arms are probably between 180 and 200 mm. long. The first brachials are

short, over four times as broad as long, narrowing rapidly distally, widely separated

except at the base, and rising to a strong rounded tubercle with the second brachials in

the middle of the distal border. The second brachials are irregularly- quadrate with the

distal border oblique; the maximum width is rather more than twice the maximum

length; the middle of the proximal border rises to a strong tubercle with the adjacent

portion of the first brachials, and there is a similar tubercle shared with the third on the

dorsolateral portion of the distal border. The following brachials to the tenth are

similar; strong articular tubercles are developed on alternate sides of the arm. Beyond

the tenth the brachials become triangular and nearly, soon quite, as long as broad, the

artictdar tubercles rapidly diminishing in size. In the distal portion of the arm the

brachials gradually become wedge-shaped again and then elongate with the articula-

tions somewhat swollen.
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Syzj'gios occur between bracliials 5+ 6 (on one arm 4+ 5), 9+10 (on one arm 8+ 9

and on another 7+ 8), and distally at intervals of usually 3, sometimes, especially in the

earlier portion of the arm, 2, more rarelj' 4 muscular articulations.

The pinnule on the second brachial, Pj, is absent.

Pj is 11 mm. long, slender and flagellate, tapering gradualh' from the base to the

tip, and is composed of 35 to 40 segments, of which the fu-st two are short and the

remainder are about as long as broad with the corners cut away. The fourth to eighth

or ninth segments bear a small rounded gonad.

The following pinnules are stouter basally and the segments bcj-ond the gonad
become more and more elongated. Though large on the lower pinnules the gonads

come to occup.y less and less space as the pinnules graduallj- increase in length.

P,o is 22 mm. long, with 40 to 50 segments, of which the fu-st two are short and very

slightly broader than the others, the third is about as long as broad, and the remainder

become progressively elongated; after the third to seventh segments, which bear the

small gonad, the pinnule gradually becomes exceedingly slender and distally is hairlike

with greatly elongated segments which have expanded, and somewhat overlapping

distal ends.

After Ps or Pj the pinnule segments develop prominent projecting and spinous

distal ends.

Notes.—Dr. P. H. Carpenter WTote that when he was at the Berlin Museum, Doctor

Hilgendorf showed him some specimens of a species of Pentametrocrinus which he had
collected in Japan. Carpenter believed that these were probably identical wnth his

P.japonicus, but noted that they had fewer cirrus segments, and the articulations of the

first 8 brachials were distinctly tubercular, the tubercle between the first two being in

tlic middorsal line, and those between the following lying alternately on either side of the

arm. The 3 Challenger specimens described by him as japonicus showed no traces of

these tubercles with the exception of the median one, which was far less marked than in

Hilgendorf's specimens.

Thanks to the kindness of Drs. W. Weltner and R. Hartmeyer I was able, while in

Berlin in 1910, to reexamine these two specimens. One of these resembles the type

specimen from Albatross station 3Gfil; the other is smaller, with the articular tubercles

less developed. With these specimens are a number of detached cirri. The largest,

presumably from the larger individual, are from IS to 22 mm. in length and are com-
posed of 16 to 17 segments.

At the entrance to Tokyo Bay in 600 meters Dr. Franz Doflein dredged a fine speci-

men of this species, with arms about ISO mm. long and cirri 20 mm. long, with 15 to 16

segments. The distal pinnules are extremely slender, 23 mm. long with 35 segments.

The gonads are enlarged. This example is about the size of the smallest of the 3 from

Albatross station 3601.

Localities.—Albatross station 3001; Gulf of Tokyo, off Ulvi Shima; 309 meters;

temperature 8.89° C. ; mud and pebbles; October 13, 1896 [A. H. Clark, 1907, 1908, 1921]

(3, U.S.N.M., 22604, 36202). Type locality.

Japan; Hilgendorf [P. H. Carpenter, 1882, 1888; A. H. Clark, 1912] (2, Berl. M.,

2831).

Entrance to Tokyo Bay; 600 meters; Dr. Franz Doflein, October 27, 1904 (1,

?Munich Mus.).

Geographical range.—Only known from Tokyo Bay, Japan.

Bathymetrical range.—From 309 to 600 meters.
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Thermal range.—One record, 8.89° C.

Remarks.—Of this species, which is much the largest and most robust of the genus,

only the 6 specimens above recorded have so far come to light. It is curious that all

of these are from Tokyo Bay.

PENTAMETROCRINUS ATLANTICUS (Perricr)

Eudiocrinus allanticus Perkier, Compt. Rend. Acad. Sci., vol. 96, No. 11, 1883, p. 725 (description;

Gulf of Gascony, 896 m.; TravaiUeur).—P. H. Carpenter, Challenger Reports, Narrative, vol. 1,

pt. 1, 1885, p. 310 (discussion).

—

Perrier, M(;nioire sur I'organisation et le developpement de la

comatule de la M(5diterran6e, 1886, p. 106 (sacculi) ; Explorations sous-marins, 1886, p. 275, fig.

195._p. H. Carpenter, Challenger Reports, Zoology, vol. 26, pt. 60, 1888, pp. 4, 31, 74, 76-81,

369, 373, 374 (discussion).

—

Perrier, Traitd de zoologie, 1893, p. 858.

—

Minckert, Arch.

Naturg., Jahrg. 71, vol. 1, Heft 1, 1905, p. 170, footnote (syzygies).

—

Hamann, Bronn's Klassen

und OrdnuDgen des Tier-Reichs, vol. 2, Abt. 3, 1907, p. 1576 (listed).—A. H. Clark, Proc. U.S.

Nat. Mus., vol. 32, 1907, p. 573 (first reference; type locality) ; vol. 34, 1908, p. 271 (history) ; vol.

35 1908, pp. 113, 114 (arm structure).

—

Koehler, Resultats des Campagnes scientifiques

accomplies sur son yacht par Albert l"^', Prince souverain de Monaco, fasc. 34, 1909, p. 271

(Princesse-Alice sUxs. 486, 1894; 578, 1895; 1118, 1901), pi. 32, figs. 15-18.—Vanev, Bull. Mus.

Hist. Nat., Paris, No. 3, 1910, p. 160 (relation to Decamelrocrinus of the species of Eudiocrinut

typified by this form).

Comatule Parfait, Rapport sur la campagne scientifique du Talisman en 1883, 1884, p. 45 (32°27

N., 12°15' E.; 1123 m.; June 17, 1883).

—

de Folin, Sous leg mers, 1887, p. 277 (same record).

Eudiocrinus, sp. Koehler, Ann. Univ. Lyon, vol. 26, June 1896, p. 101 {Caudan sta. 11; "without

doubt E. allanticus")

.

Pentametrocrinus allanticus A. H. Clark, Proc. Biol. Soc. Washington, vol. 21, 1908, p. 135 (listed);

Proc. U.S. Nat. Mus., vol. 34, 1908, p. 277 (listed); vol. 35, 1908, p. 117 (arm structure); vol. 40,

1911, p. 7 (northwest coast of Africa), p. 7, footnote (also West Indies), p. 9 (indicates a West

Indian element in the northwest African fauna), p. 44 (synonymy; localities and range); Bull.

Mus. Hist. Nat., Paris, No. 4, 1911, p. 245 {= Eudiocrinus allanticus), p. 259 {Talisman sta. 45);

Fisheries, Ireland, Sci. Invest., 1913, pt. 4, p. 4 {Helga stations; notes) ; Unstalked crinoids of the

Siboja-Exped., 1918, p. 261 (in key; range); The Danish /n^oV-Exped., vol. 4, No. 5, Crinoidea,

1923, p. 44 (range).—GisLfiN, Zool. Bidrag Uppsala, vol. 9, 1924, pp. 26 and following (articula-

tions).—MoRTENSEN, Handbook of the echinoderms of the British Isles, 1927, p. 24 (diagnosis;

records) ; fig. 11, p. 24 (from Perrier).—Gisl£n, Ark. Zool., vol. 19, No. 32, 1928, p. 12 (notes).

Eudiocrinus {Pentametrocrinus) allanticus Koehler and Vaney, Bull. Mus. Hist. Nat., Paris, No. 1,

1910, p. 26, p. 31 (localities).

Pentametrocrinus {Eudiocrinus) allanticus Koehler, Les dchinodermes des mers d'Europe, vol. 2,

1927, p. 133 (listed).

Diagnostic features.—Closely resembling P. diomedeae, but more slender and less

robust with the centrodorsal flattened hemispherical to low conical and bearing

XX-XXXV cirri which are sUghtly longer, reaching a quarter or more of the arm length;

the perisome of the disk and arm bases is thickly beset with conspicuous, though very

small, calcareous plates; the proximal pinnules have about 15 segments.

Description.—The centrodorsal is small, hemispherical, or flattened hemispherical,

with the cirrus sockets arranged in about two marginal rows.

The cirri are XX-XXXV, with 14 to 17 segments and reaching a maxinniin of

35 mm. in length. The fu-st two segments are very short, a little broader than long, but

the segments that follow rapidly become more elongated, the fourth being 3 times

as long as broad, and the fifth and sixth 3 or 4 times as long as broad. From this

point onward the length of the segments gradually decreases to the penultimate, which

is slightly longer than broad. The terminal claw is gently curved. Below the periphery

of the centrodorsal the cirri are shorter, with 11 to 12 segments.
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The radirtls arc short, and arc oiilj' partmlh' visible beyond the rini of the

centrodorsal.

The 5 arms, which arc much elongated and taper very grradually, reach a length

of 120 mm. The first brachials are short, very much broader than long, thickened

on the edges. The second and third brachials are longer, though still much broader

than long; the second is broadened in the distal and the third in the proximal portion.

The brachials following the fifth are obUqucly wedge-shaped.

Syzygies occur between brachials 4+ 5 and 9+ 10, and distally at intervals of from

3 to 7 (usually from 4 to 6) muscular articulations.

The lowest pinnule is on the fifth brachial. The earliest pinnules are subequal and
are composed of 14 or 15 segments, of which about 7 of the basal, which correspond

to the ovarian region, are more broadened than those following, which are more slender.

The following pinnules, beyond the tenth to twelfth, are longer with the third segment

elongated and those following still more elongated; these pinnules equal or even exceed

7 brachials m length; the genital region always reaches to about the seventh segment.

The ends of the pinnule segments are perceptibly swollen, and even bear 2 or 3 very

fine spinules.

The perisome of the disk, which reaches a maximum of about 6 mm. in diameter,

and of the interbrachial areas is very thickly set with small regular calcareous plates

as described by Carpenter in P. semperi.

Sacculi are present in the form of excessively fine gi'anules which are whitish in

color and contrast sharplj' with the more or less dark tissue which surrounds them.

They are extremely numerous and crowded on the disk, as well as on the perisome

of the earlier brachials, but their number decreases rapidl}' and they soon become
scarce.

Notes.—Of the 3 specimens dredged by the Princesse-Alice, the largest, with the

disk 6 mm. in diameter, was from station 1118; the most perfect was from station 578

and was somewhat smaller, the disk being about 5 mm. in diameter; an arm fragment

measured about SO mm.; the example from station 486 was very small, the disk measur-

ing only 3 mm. in diameter.

Prof. Koehler compared these specimens directly with Perrier's types at the Paris

Museum and found them to be unquestionably of the same species.

In one of the Talisman examples recorded by Perrier which still retains a few

complete cirri, Koehler counted 16 or 17 cin"us segments; the longest of these cirri did

not reach 35 mm. in length. Since some of the arm fragments measured 80 mm., the

arms must be more than twice the length of the cirri.

Koehler noted that the figure of this species given by Perrier in 1886 (republished in

a second edition of the same work in 1891) does not give a correct idea of the relative

proportions of the arms and cirri.

In the specimen from Princesse-Alice station 486, Prof. Koehler found the arrange-

ment of the syzygies to be as follows: First arm, between brachials 4+ 5, 9+10, 14+15;
second arm, between brachials 4+ 5, 9+ 10, 15+ 16, 18+19, 22+23, 27+ 28, 31+32;
third arm, between brachials 4+ 5, 9+ 10, 16+ 17, 19+ 20, 23+ 24, 27+ 28; fourth

arm, between brachials 4+ 5, 9+ 10, 15+16; fiith arm, between brachials 4-} 5, 9+10,
14+ 15, 18+ 19.
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In the specimen from Princesse-Alice station 578, the second syzygy is between

brachials 9+ 10 on 3 arms and between brachials 11 + 12 on one; the fifth arm is broken

off near the base.

The specimen from Princesse-Alice station 1118 shows some anomalies which, as

suggested by Prof. Koehler, are doubtless the result of the regeneration of the left

anterior, right posterior and left posterior arms. On the normal arms (anterior and

right anterior) the first syzj^gy is between brachials 4+ 5, the second is between bra-

chials 9+ 10, and the third is at the distal end of brachial 14, the arms being broken

off here. On the left anterior arm the first syzygy is between brachials 4+ 5 and the

second between brachials 6+ 7; the next is between brachials 8+ 9; the arm has been

broken off between brachials 9 and 10, and has regenerated. In this regenerated por-

tion syzygics occur between brachials 14+ 15 and 18+19, and the arm is lost at the

distal syzygial face of brachial 24. On the left posterior arm regeneration has taken

place at the syzygial distal face of brachial 4 ; the second syzygy is between brachials

8+ 9 and the arm is lost at the distal syzygial face of brachial 12.

[Notes by A.M.C] Gislen (1928) noted that the specimen in the British Museum
from Helga station S.R. 489, has the centrodorsal low conical. The radials are hidden

and the disk extends to brachial 5. I agree that the centrodorsal is low conical. It

is 2.7 mm. in diameter and 1.5 mm. high. There are XXXIV cirrus sockets in three

irregular rows around the sides and the dorsal pole is covered with papillae. No
complete cirrus remains attached but a peripheral one with 10 segments left

measures 19 mm. The first two segments are shorter than wide; the third is about

two and a half times as long as its median width; the fourth is nearly four times as

long as wide and the longest segments are five times as long as wide. The apical cirri

are narrower and with relatively longer segments. A detached outer portion of a

nonperipheral cirrus measuring 9 mm. with 10 segments, has the tapering penultimate

segment three times as long as wide. The terminal claw tapers abruptly near its base

and its slightly curved outer half is attenuate and sharp.

The first syzygy at brachials 4+ 5 measures 1.8 mm. in width and the brachials

to the second syzygy at 9+ 10 total 8.5 mm. in length. The first brachial is very short.

The first few pinnules, which bear gonads, have the first two segments short but the

third is half again as long as broad and the following ones become a little longer. Their

joints are slightly expanded and spinous.

Localities.—Blake station 205; off Martinique, French West Indies Qat. 14°25'15"

N., long. 60°56'35" W.) ; 607 meters; temperature 7.50° C; fine sand and broken shells;

February 10, 1879 [A. H. Clark, 1911, as "West Indies"] (1, M.C.Z.).

Princesse-Alice station 1118; off Lanzarote, Canary Islands (lat. 29°06'30" N.,

long. 13°02'45" W.); 1098 meters; sandy mud; July 12, 1901 [Koehler, 1909].

Talisman station 45; between the Canary Islands and Mogador, Morocco (lat.

30°01' N., long. 11°46' W.); 2115 meters; gray mud and broken shells; June 24, 1883

[A.H.Clark, 1911] (2, P.M.).

Talisman station 36; northwest of Mogador, Morocco (lat. 32°27' N., long. 9°55'

W.); 1123 meters; temperature 11° C; red mud; June 17, 1883 [Parfait, 1884, de Folin,

1887; Koehler and Vaney, 1910] (fragments, P.M.).

Princesse-Alice station 578; Azores Gat. 38°26'00" N., long. 26°30'45" W.);

1165 meters; July 14, 1895 [Koehler, 1909].
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Princesse-Alice station 4SC; off northwestern Spain (lat. 43°53'30" or 43°52'00"

N., long. 9°02'15" or 9°05'45" W.); 1674 meters; fine sand and foraminifera; August

21, 1894 [Kochler, 1909].

TravaUleur station 42; Bay of Biscay Gat. 44°01'20" N., long. 7°04'45" W.);

896 meters; mud and coral; August 16, 1881 [Perrier, 1883, 1886, 1893; P. H. Carpenter,

1885, 1888; Koehler and Vaney, 1910] (fragments, P.M.). Typo locality.

Tramilleur station 396; off northwestern Spain (int. 44°05'45" N., long. 9°32'30"

W.); 1037 meters; black sand and coral; August 15, 1881 [Koehler and Vaney, 1910]

(2, P.M.).

Caudan station 11; Bay of Biscay O'lt. 44°36' N., long. 4°25' W.); 650 meters

[Koehler, 1896].

Thor station 74; southwest of Ireland Gat. 49°23' N., long. 12''13' W.); 1220

meters; June 9, 1906 (1, CM.).

Helga station S.R. 506; off the western coast of Ireland Gat. 50°34' N., long.

11°19' W.); 1209-1229 meters; September 12, 1907 [A. H. Clark, 1913] (2, U.S.N.M.,

36282; Dublin M.).

Helga station S.R. 331; off the western coast of Ireland Gat. 51°12' N., long. 11°

55' W.); 1116-1243 meters; May 9, 1906 [A. H. Clark, 1913] (1, Dublin M.).

Helga station S.R. 489; off the western coast of Ireland Gat. 51°35' N., long.

11°55'W.); 1317 meters; September 3, 1907 [A. H. Clark, 1913;Gislen, 1928] (1,B. M.).

Geographical range.—Lesser Antilles; from the Canary Islands and the coast of

Morocco northward to the western coast of Ireland.

Bathymetrical range.—From 607 to 2115 meters; the average of 13 records is 1180

meters.

Thermal range.—Two records, 7.50° C. and 11.0° C.

History.—This species was briefly described by M. Edmond Perrier in 1883 from

15 specimens which had been dredged by the TravaUleur in the Bay of Biscay in the

summer of 18S1. The record was notable not only in indicating for the first time the

presence of this genus in the Atlantic, but also because of the relatively large number of

individuals secured, there being at the time only 10 others, representing 3 species, in

existence, 2 in Berlin and 8 in London. In 1886 Prof. Perrier included a figure of this

new form in a popular work on submarine exploration, which was reprinted in 1891.

Unfortunately this figure is quite inaccurate and especially gives a very erroneous idea

of the relative proportions of the arms and cirri.

In 1896 Prof. Rene Koehler recorded from the dredgings of the Caudan, also in

the Bay of Biscay, a single mutilated specimen of some species of Pentametrocrinus

which he said was without doubt P. atlanticus.

In 1909 Prof. Koehler published a very detailed account of this species, which he

rcdescribed and accurately figured for the first time, based upon 3 specimens which had

been obtained by the Prince of Monaco's yacht Princesse-Alice, as well as upon a re-

examination of all those previously secured by the TravaUleur and the Caudan. In

the following year, in association with Prof. C. Vaney, he listed the localities at which

it had been secured by the TravaUleur and the Talisman in 1881 and 1883.

While in Paris in 1910 I examined all of the specimens preserved in the museum
there, and a few weeks later, during a visit to Lyon, Professor Koehler was so kind as to

show me all his material.
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At the Museum of Comparative Zoology in the summer of 1907 Dr. W. McM.
Woodworlh, in looking over some marine worms from Blake station 205, discovered a

much mutilated example of a species of Pentametrocniius, which he sliowed to me.

Presumably tlie species represented is P. atlanticus, though the condition of the specimen

is such that accurate identification is not possible. This individual was taken in 1879,

and was therefore the first actually dredged. Having this capture in mind, I added

"West Indies" to the distribution of the "Eudiocrinidae" (Pcntametrocrinidae) given in

a paper pubhshed in 190S (Proc. U.S. Nat. Mus., vol. 34, p. 210), and also added

"West Indies" to the known habitat of P. atlanticus in 1911.

In 1913 I recorded this species from 3 of the Helga stations off the western coast

of Ireland.

In 1928 Gisldn reexamined one of the Helga specimens in the British Museum and

published a brief note on it.

PENTAMETROCRINUS DIOMEDEAE A. H. Clark

[See vol. 1, pt. 1, fig. 130, p. 187]

Eudiocrinus japonicus (part) A. H. Clark, Proc. U.S. Nat. Mus., vol. 32, 1907, p. 571 {Albatross

sta. 4934).

Penlametrocrinua japonicus (part) A. H. Clark, Proc. BioL Soc. Washington, vol. 21, 1908, p. 135.

Pentamelrocrinus diontedeae A. H. Clark, Proc. U.S. Nat. Mus., vol. 34, 1908, p. 319 (Japan; listed;

nomen nudum); Smithsonian Misc. Coll., vol. 52, pt. 2, 1908, p. 234 {Albatross sta. 4934; also

5173); Crinoids of the Indian Ocean, 1912, p. 250 (synonymy; localities); Joiirn. Washington

Acad. Sci., vol. 5, No. 6, 1915, p. 215 (Malayan type; range and its significance); Unstalked

crinoids of the Szboffa-Exped., 1918, p. 261 (in key; range; notes; sta. 95), p. 272 (listed); Smith-

sonian Misc. Coll., vol. 72, No. 7, 1921, pi. 14, fig. 50.—GibL^N, Zool. Bidrag Uppsala, vol. 9,

1924, pp. 26, 39, 41, 42, 44, 46, 83 (articulations), p. 283 (length of the ambulacral groove);

fig. 11, p. 45 (arm base); fig. 90, p. 81; fig. 116, p. 93; figs. 189-191, p. 98; Vid. Medd. Nat. Foren.

K0benhavn, vol. 83, 1927, p. 3 (stas. 7, 24), p. 52 (stations; notes), p. 68 (listed); figs. 45-46,

p. 44; Ark. Zool., vol. 19, No. 32, 1928, p. 12; Lunds Univ. Arsskr., new ser., Avd. 2, vol. 30,

No. 11, 1934, p. 17.

Penlametrocinus diumediae Gisl^n, Vid. Medd. Nat. Foren. K0benhavn, vol. 83, 1927, p. 69.

Diagnostic features.—The lowest pinnule is on the epizygal of the fu-st sj'zygial

pair, Brj; the centrodorsal is conical, bearing XXX-LX cirri which in length equal

about a fifth the length of the arms and which are moderately stout, strongly recurved

in the outer portion, composed of 15 to 19 segments, of which the longest is about 4 times

as long as broad and the distal are shorter; the terminal claw is prominently hooked;

and the arm bases are rather robust, though not rugged, the articular tubercles being

obsolete; the proximal pinnules have over 20 segments.

Description.—The centrodorsal is conical with the sides gently convex, 4 mm.
broad at the base and 3 mm. high. The cirrus sockets are closely crowded, arranged

roughly in two or tlu-ee, with sometimes a partial fourth, rows; about the pcripherj- of

the centrodorsal there are usually four sockets beneath each radial.

The cirri are XL-LX, 14-17 (usually 15-17), from 15 to 20 mm. long. The first

segment is short, the second is about as long as broad, the third is about twice as long

as broad, the fourth is about three times as long as broad, and the fifth to seventh are

about four times as long as broad; the following segments gradually decrease in length

so that the antepenultimate is about twice as long as broad and the penultimate about

as long as broad. The cirri do not taper distally, but the penultimate segment is less

broad than that preceding it. The terminal claw is considerably longer than the
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penultimate segment, stout basally, tapering distally, comparatively straight in the

basal half but curved strongly downward at the tip. Tiie cirri are moderately com-
pressed; their component segments are practically oblong in lateral view, the distal

ventral ends of the basal ones being only very slightly prominent.

The 5 arms are about 100 mm. long, and resemble those of P. semperi. The proxi-

mal portion of the arms shows a moderate development of articular tubercles.

Notes.—The preceding description was drawn up from the type specimen dredged
by the Albatross off southwestern Japan at station 4934.

Of the five specimens from the Philippines collected by the SiJo^o at station 95 the

best preserved has the cirri 27 mm. long with 17 to 19 (usually 18) segments. It agrees

well with a somewhat smaller indi\adual from the same region taken by the Albatross

at station 5173, which has the cirri 22 mm. long, with 14 to 16 segments, of the same
general proportions. The difference in size probably accounts for the difference in

the length of the cirri and in the number of segments. Three of the other four speci-

mens taken by the Siboga are smaller; one of them has the cirri 15 mm. long with
14 to 15 segments.

[Notes by A.M.C] Gisl6n (1927) has given notes on two specimens taken by Dr.
Mortensen, one from off Kiu-Shiu and the other from the Sagami Sea. The former is

young with XXX cirri, 6 to 10.5 mm. long with 12 to 15 segments. The longest seg-

ments are up to four and a half times as long as wide and the penultimate is a little

longer than wide, without an opposing spine. The five arms are 60 mm. long and the

proximal brachials are 1 .0 mm. wide. The distal intersyzygial interval is four muscular
articulations. Pi and Pj (Pi and Pa according to our reckoning, see p. 786) are lacking

and the first pinnule is on Br; to the right in four cases out of five. This Pa (i.e. Pj)

Gisl6n says has about 25 segments and is 5.5 mm. long. Pj (Pb) on brachial 6 is 5.7

mm. long, with 25 segments, of which the distal ones are flattened, and most of them
are short, the longest segments being half again as long as their median widths. P3

(Pc) also has 25 segments; it is 6.7 mm. long. Pc (P4) has 23 segments, 7 mm. long.

The distal pinnules have 14 segments, 6.5 mm. long, all but the first two segments
being very slender, five times as long as \vide and shghtly thickened and spiny at the

ends. The disk is large, extending to brachial six or seven; it is naked or with minute
granules in the sldn.

The specimen from the Sagami Sea has about L cirri, with 11 to 18 segments
and 5.5 to 16 mm. long. The longest segment is three times as long as broad. The
five arms are 90 mm. long and smooth. The distal intersyzj-gial interval is four to

six muscular articulations. Pa (i.e. Pj) is to the right on the fifth brachial in each case

and has 21 segments, 6.7 mm. long. The third segment is squarish, the fourth is half

again as long as broad. P5 (P3) is broken and has a small gonad. Po (P4) has 26
segments and is 12 mm. long. The distal pinnules have over 22 segments, about 15.5 mm.
long, with the fourth segment three times as long as broad and the distal segments sLx

to eight times as long as broad. The disk is somewhat incised, 7 to 1 1 mm. in diameter,

while the anal cone is 3.5 mm. high.

Two loose arms from another specimen measure about 115 mm. in length.

Of the five Siboga specimens from station 95, the best has the arm ^vidthat the

first syzygy about 2.3 mm. and the length from the first brachial to 9+ 10 is 11.0 mm.;
however, the second syzygy is very variable in position: of the four arms remaining

beyond the first syzygy one has the second at 7+ 8, another at 9+ 10, the third at 10+11,
530-622—67 52
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and the fourth at 11 + 12. There is at least one cirrus with 19 segments; the penulti-

mate is slightly longer than broad and the terminal claw is a little curved. Another

specimen has the width at the first syzj^gy 1.8 mm., the length to 9+ 10 is 9 mm., and the

centrodorsal is 2.5 mm. high. A third has the arm width 1.4 mm. and the first 9 brachials

together measure 8.0 mm. The fourth has the centrodorsal broken, the arm width is

2.1 mm. and the length to 9+ 10 is 9.5 mm. The second syz3-gy is in tliis position on all

four remaining arms. Pt, P,,, and P3 are all more or less complete with over 20 segments.

Localities.—Albatross station 5173; in the vicinity of Jolo (Sulu); Jolo light bearing

N. 82° E., C.75 miles distant (lat. 6°02'55" N., long. 120°53'00" E.); 340 meters;

shells and coral; March 5, 1908 [A. H. Clark, 1908] (1, U.S.N.M., 35929).

Siboga station 95; Jolo (Sulu) archipelago (lat. 5°43'30" N.,long. 1]9°40'00"E.);

522 meters; stony bottom; June 26, 1899 [A. II. Clark, 1918] (5, Amsterdam Mus.).

Albatross station 4934; Eastern Sea, off Kagoshima Gulf; Sata Misaki light bear-

ing N. 77°30' E., 7 miles distant (lat. 30°58'30" N., long. 130°32'00" E.); 188-

278 meters; temperature 13.33° C; bottom rocky; August 16, 1906 [A. H. Clark,

1907, 1908, 1921] (13, U.S.N.M., 22699, 35930). Tj-pe localit}-.

Dr. Mortcnsen's Japanese station 7; off Kiu-Shiu, Japan (lat. 32°17' N., long.

128°11' E.); 200 meters; sand; May 14, 1914 [Gisl6n, 1927] (1, CM.).

Dr. Mortcnsen's Japanese station 24; Sagami Sea; 914 meters; June 26, 1914

[Gisl6n, 1927] (1, CM.).

Dr. Mortcnsen's Pacific Expedition; 7 miles S. of Olutanga, Mindanao; c. 548 me-

ters; hard bottom; March 8, 1914 (1, CM.).
Danish E.xpedition to the Kei Is. station 49; 245 meters; sand; May 3, 1922

(1, CM.).
Geographical range.—From the Jolo (Sulu) archipelago, Kei Islands and Philippines,

northward to southern Japan.

Bathymetrical range.—From 200 (?18S) to 914 meters.

Thermal range.—One record, 13.33° C.

Remarks.—In my first account of the species of Pentametrocrinus collected by the

Albatross off southern Japan in 1906, published in 1907, I confused this form with

P. japonicvs with which it agrees in pinuulation in contrast to the other common
Japanese species P. varians. But this error was almost immediately discovered, and

P. diomedeae was described in 1908, a PhiUppine station being added to the original

Japanese locality. The Siboga had abeady met with this form in the Philippines in

1899 and the specimens collected were described in 1918.

PENTAMETROCRINUS JAPONICUS (P. H. Carpenter)

Figure 50

[See also vol. 1, pt. 1, figs. 67 (not 66 as given in the legend (p. 93),'299(p. 264), 404(p. 311), 513(p. 373;

pt. 2, figs. 114, 115(p. 67)1

Eudiocrinus japonicus P. H. Carpenter, Journ. Linn. Soc. (Zool.), vol. 16, 1882, p. 495 (in key),

p. 499 (description; Challenger sta. 235); Challenger Reports, Zoology, vol. 11, pt. 32, 1884,

pp. 47, 109, 127, 339, 378 (notes).

—

Perkier, JMiSraoire sur Torganisation et le developpement de la

comatulc de la Mdditcrrante, 1886, p. 106 (saceuli) .—P. H. Carpenter, Challenger Reports, Zoology,

vol. 26, pt. 60, 1888, p. 84 (description; Challenger sta. 235); pi. 7, figs. 1, 2.

—

Minckert, Arch.

Naturg., Jahrg. 71, vol. 1, Heft 1, 1905, p. 171 (syzygies).

—

Hamann, Bronn's Klassen und Ord-

nungen des Tier-Rcichs, vol. 2, Abt. 3, 1907, p. 1576 Qisted).—A. H. Clark, Proc. U.S. Nat.
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Mus., vol. 32, 1907, p. 571 (Albatross stas. 4900, 4903, 4916, 4919, [4934], 4958, 4975, 4976,

4980, 5079, 5082, 5083), p. 572 (discussion of range and comparison with that of varians), p. 573
(comparison with tuberculalus)

, p. 574 (listed, and original reference and type locality given);

vol. 34, 1908, p. 271 (history; structure; relationships; assigned to Pentamelrocrinus) ; vol. 35,

1908, pp. 113, 114 (arm structure); Proc. Biol. Soc. Washington, vol. 21, 1908, p. 134 (arm struc-

ture; assigned to Pentamelrocrinus); Proc. U.S. Xat. Mus., vol. 43, 1912, p. 384 (specimens in

Berlin Mus. mentioned by Carpenter= P. tuberculatus) ; Crinoids of the Indian Ocean, 1912,

p. 33 (identity).

Pentamelrocrinus japonicus A. H. Clark, Proc. Biol. Soc. Washington, vol. 21, 1908, p. 135 (listed);

Proc. U.S. Nat. Mus., vol. 34, 1908, p. 274, figs. 1, 2 (articular faces of the radials), p. 277 (listed),

p. 319 (Japan); vol. 35, 1908, p. 117 (arm structure); Smithsonian Misc. Coll., vol. 52, pt. 2, 1908,

p. 234 (compared with P. diomedeae) ; Crinoids of the Indian Ocean, 1912, p. 33 (identity), p. 251
(synonymy; localities) ; Smithsonian Misc. Coll., vol. 61, No. 15, 1913, p. 67 (published references

to specimens in the B.M.; Challenger sta. 235).—F. W. Clarke and Wheeler, U.S. Geol.

Surv. Prof. Paper 90-D, 1914, pp. 33 and following (inorganic constituents of the skeleton).—A.

H. Clark, Journ. Washington Acad. Sci., vol. 5, No. 6, 1915, p. 215 (southern Japanese type;

range and its significance).—F. W. Clarke and Wheeler, U.S. Geol. Survey Prof. Paper 102,

1917, pp. 20 and following (inorganic constituents); No. 124, 1922, p. 17 (same).—A. H. Clark,
Unstalked crinoids of the Siboga-F,xped., 1918, p. 261 (in key; range; notes; stas. 38, 74), pp. 271,

272 (listed); Smithsonian Misc. Coll., vol. 72, No. 7, 1921, pi. 1, figs. 6-8 (radials and centro-

dorsal).—GisLfix, Zool. Bidrag Uppsala, vol. 9, 1924, p. 26 (pinnulation) ; Ark. ZooL, vol. 19,

No. 32, 1928, p. 12 (notes).—ViNOfiRADOV, Mem. Sears Found. Mar. Res., vol. 2, 1953, p. 256

(inorganic constituents).

Pentamelrocrinus semperi (not of Carpenter), A. H. Clark, Unstalked crinoids of the Siboga^T^xped.,

1918, p. 262.

Diagnostic features.—The lowest pinnule is on the epizygal of the first syzygy, Brjj

the relatively long cirri, equal to about a third of the arm length, have the first three seg-

ments short but most are about four times as long as broad and are hardty at all ex-

panded at the joints, particularly in the outer half of the cirrus which is fairly straight;

the centrodorsal is relatively large, with XXX-LXIII cirri in at least 3 irregular rows

aroimd the sides; the pro.ximal brachials are conspicuously swollen at the joints and
somewhat constricted in the middle and at the syzygies; the disk is plated.

Description.—-The centrodorsal is from nearly hemispherical to rounded conical;

the cirrus sockets, which have strong articular rims about the central canal, are closely

crowded and arranged in 3 or 4 sometimes irregular rows with about 4 sockets beneath

each radial at the periphery of the centrodorsal. The bare dorsal pole is somewhat
roughened and in very large individuals may be slightly concave. Small papillae may
occupy the obsolete apical cirrus sockets.

The cirri are XXX-LXIII, 25-35 (usually about 27), in the largest specimens

54 nam. long, but more commonly about 35 mm. in length, slender, dehcate, and rather

strongty compressed laterally. The first two segments are short, about twice as broad

as long, the third is usually longer than broad, often twice as long as broad, rarely

about as long as broad or broader than long, and the fourth is slightly shorter than the

fifth, which is nearly or quite four times as long as broad and in large examples reaches

a length of over 2 mm. The following segments are similar as far as the tenth, after

which the length very gradually decreases so that the distal segments are about two

and a half times as long as broad. The terminal segments gradually taper so that

the cirri end in a sharp point; while maintaining the same absolute length, these seg-

ments increase in relative length, becoming very slender. The terminal claw is conical

and minute.
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The 5 arms reach a length of 125 mm. in the largest specimens. Their structure

is the same as that of the arms of P. varians, but they are generally stouter and more

robust than in that species.

Sj'zygies occur between brachials 4+ 5, 9+ 10 or 10+ 11 and distally at intervals

of from 2 to 6 (usually 4 or 5) muscular articulations.

P, and P, are absent. The remaining pinnules resemble those of P. varians.

[Notes by A.M.C] The syntypes of japonicus in the British Museum have the

centrodorsal relatively large. In one (fig. 50, a), it is distinctly conical and is 3.7 mm. in

basal diameter and 3.0 mm. high. In the otlier, the shape is more hemispherical and

the diameter is 3.8 mm. but the height only 2.4 mm. The sides of the centrodorsal

are covered with about three irregular rows of cirrus sockets, numbering XL in one

specimen and XXXV in the other. The peripheral sockets particularly have the rims

very prominent, projecting out from the surface. According to Carpenter the cirri

were tapering and more than 35 mm. long with 27 segments. Only a fragment of one

now remains.

The proximal brachials are considerably expanded at the joints, except for the

syzygies, which are constricted so that the first one is only 1.8 mm. wide, i.e., the same

width as in the types of P. semperi where the brachials are straight-sided and appear

much less robust. The second syzygy is either at brachials 9+ 10 or 10+ 11; in the

former case the first nine brachials together measure 10.0 mm. in both specimens.

The lowest pinnules appear to be fairly equal, with about 20 stout segments, of which

the proximal ones are short. The following pinnules develop relatively longer and

more slender segments.

The disk appears to be naked. The brachial ambulacra have a few supporting rods

and fenestrated plates. There are no sacculi.

Some numerical details of these and certain other specimens are included in

table IS (p. 802).

In a relatively small specimen from Albatross station 4900 (fig. 50, c), P2 and P3 are

similar, with 25 to 30 segments, of which the longest proximal ones are about two and

a half times as long as broad but the distal ones are relatively shorter, not longer than

broad. The cirri differ from those of larger specimens in having the penultimate seg-

ment shorter than the preceding one and the terminal claw curved and acute.

Of the Siboga specimens, the one from station 38 has three or four of the basal

cirrus segments not longer than broad and the longest segments are about three and

a half times as long as broad. The specimen from station 74 has an incomplete cirrus

of 34 segments, probably two or three more when complete. The suture of the first

syzygy is distinctly diagonal and the fourth brachial in each case has a lateral projection.

Notes.-—Of the 80 specimens collected by the Albatross off Southern Japan

in 1906 the largest (with the arms 125 mm. and the cirri 54 mm. in length) were from

station 4958, where P. varians was not found; but examples from station 5083 were

nearly as large (with the arms 100 mm. and the longest cirri 42 mm. long) and were

here associated with the largest individuals collected of the other species. Medium-
sized specimens were dredged at stations 4903, 4916, 4919, 4975, 4976, 4980, 5079, and

5082, and small ones only at station 4900.
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3 mm
Figure 50.

—

Ptntamilrocrinus japonicus (P. H.
Carpenter): a, Syntype; b, U.S.N.M., 35924,

Albatross station 4900, tip of large cirrus; c, tip

of peripheral cirrus of small specimen, arm width

at first syzygy 0.8 mm.; d, Pj.

3mm

Pentametrocrinus japonicus can be distinguished at a glance from P. varians, with
which it is frequently associated, by its more robust and massive appearance. In

color the two are practically identical.

Abnormal specimen.—la one of the arms of one of the 2 examples dredged by the

Siboga at station 211 the first brachial is repeated as a smaU ossicle about half the size

of the normal first brachial and of about half its width, which is inserted between the

normal first brachial and the second brachial. The articulation between the normal
and the supernumerary first brachials aud that between the latter and the second

are both synarthrics.

Parasitism [by A.M.C.].—The small specimens from Albatross station 4900 (U.S.

N.M., 35924) are all infected by gall-producing parasites which appear to have
induced a marked hypertrophy of the infected arms. These arms are both longer and
thicker than the arms which do not bear the galls.

Localities.—Albatross station 5661 ; Flores Sea; Cape Lassa bearing N. 21° E., 12.5

miles distant (lat. 5°49'40" S., long. 120°24'30" E.); 329 meters; temperature 10.28"

C; hard bottom; December 20, 1909 (1, U.S.N.M., 36006).

St6o(7a station 38 ;Sunda Sea, north of Sumbava Gat. 7°35'24" S., long. 117°2S'3G"

E.); 521 meters; coral; April 1, 1899 [A. H. Clark, 1918] (1, Amsterdam jM.).
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Siboga station 74; off Macassar, southwestern Celebes (lat. 5°03'30" S., long.

119°00'00" E.); 450 meters; globigerina ooze ("obviously a thin layer"); June 8, 1899

[A. H. Clark, 1918] (1, Amsterdam M.).

Siboga station 211; off Saleyer, south of western Celebes (lat. 5°40'42" S., long,

120°45'30" E.); 1158 meters; coarse gray mud vdth more fluid superficial layer; Sep-

tember 19, 1899 [A. H. Clark, 1918] (2, U.S.N.M., E. 480; Amsterdam U.).

Albatross station 5G01; Gulf of Tomini, Celebes; Limbe Island (NE) bearing N.

20.7 miles distant (lat. 1°13'10" N., long. 125°17'05" E.); 1398 meters; sand, globigeri-

nae and pteropods; November 13, 1909 (1, U.S.N.M., 36035).

Dr. Th. Mortensen's Pacific Expedition; 3 miles southwest of Tucuran, Mindanao;

c. 550 meters; March 10, 1914 (1, CM.).

Albatross station 4903; Eastern Sea, southwest of the Goto Is.; Ose Saki hght

bearing N. 22° E., 6 miles distant (lat. 32°31'10" N., long. 128°33'20" E.) ; 195-256

meters; gray sand and broken shells; August 10, 1906 [A. H. Clark, 1907] (2, U.S.N.M.).

Albatross station 4900; Eastern Sea, southwest of the Goto Is. (lat. 32°28'50" N.,

long. 128°34'40" E.); 254 meters; temperature 11.61° C.
;
gray sand and broken shells;

August 10, 1906 [A. H. Clark, 1907] (4, U.S.N.M., 35924).

Albatross station 4916; Eastern Sea, about 90 miles west-southwest of Kagoshima

Gulf; Gwaja Shinia bearing S. 37° E., 37.5 miles distant (lat. 30°25'00" N., long.

129°06'40" E.); 660 meters; temperatiu-e 5.95° C.
;
gray sand, globigerinae, and broken

sheUs; August 13, 1906 [A. H. Clark, 1907] (1, U.S.N.M., 35921).

Albatross station 4919; Eastern Sea, about 90 miles west-southwest of Kagoshima

Gulf; Kusakaki Jima bearing N. 18° E., 17.6 miles distant (lat. 30°34'00" N., long.

129°19'30" E.); 804 meters; temperature 5.44° C; globigerina ooze; August 13, 1906

[A. H. Clark, 1907] (2, U.S.N.M., 35920).

Albatross station 4958; southwest of Kobe, Japan; Mizimoko Shima light bearing

N. 26° W., 29.3 miles distant Gat. 32°36'20" N., long. 132°24'30" E.); 740 meters;

temperature 4.50° C. ;
green and brown mud, fine gray sand, and foraminifera; August

23, 1906 [A. H. Clark, 1907] (11, U.S.N.M., 35922).

Albatross station 4976; between Kobe and Yokohama; Shio Misaki light bearing

N. 59° E., 6.4 miles distant (lat. 33°22'50" N., long. 135°38'30" E.); 994-996 meters;

temperature 3.72° C. ; browu mud and small stones; August 31, 1906 [A. H. Clark, 1907]

(3, U.S.N.M., 35918).

Albatross station 4975; between Kobe and Yokohama; Shio Misald light bearing

N. 49° E., 7 miles distant (lat. 33°21'30" N., long. 135°38'50" E.); 996-1301 meters;

temperatxirc 3.05° C. ; brown mud, pebbles, and foraminifera; August 31, 1906 [A. H.

Clark, 1907] (2, U.S.N.M., 35919).

Albatross station 4980; near Tokyo Bay Gat. 34°09'00" N.,long. 137°55'00" E.);

927 meters; temperature 3.89° C. ; browTi mud, fine sand and foraminifera; September 1,

1906 [A. H. Clark, 1907] (25, U.S.N.M., 35915, 36188, 36175, 36234).

Albatross station 5083; near Suruga Gulf; Omai Said light bearing N. 23°30' E.,

34.5 miles distant (lat. 34°04'20" N., long. 137°57'30" E.) ; 1141 meters; temperature
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3.39° C; fine gray sand and globigerinae ; October 20, 1906 [A. H. Clark, 1907] (15,

U.S.N.M., 35916).

Albatross station 5082; near Suruga Gulf; Omai Saki light bearing N. 22° E., 33

miles distant Qat. 34°05'00" N., long. 137° 59'00"E.); 1210 meters; temperature 3.17°

C; green mud, fine sand and globigerinae; October 20, 1906 [A. H. Clark, 1907] (2,

U.S.N.M., 35923).

Albatross station 5079; near Suruga Gulf; Omai Saki light bearing N. 29° E., 24

miles distant (lat. 34°15'00" N., long. 13S°00'00" E.); 868-923 meters; temperature

3.95° C; pebbles; October 19, 190G [A. II. Clark, 1907] (2, U.S.N.M., 35917).

Challenger station 235; south of Japan (lat. 34°07' N., long. 138°00' E.); 1033

meters; temperature 3.39° C; green mud; June 4, 1875 [P. H. Carpenter, 1882, 1888;

A. H. Clark, 1913] (2, B.M.). Type locality.

Geographical range.—From the Lesser Sunda Islands northward to southern Japan,

as far eastward as Tokyo Bay.

Bathymetrical range.—From 254 to 1210 meters; the average of 17 records is 872

meters.

Thermal range.—From 3.95° C. to 11.61° C, but aU but two of the records are

below 6° C. The average of the 12 records is 5.20° C; the average of all the records

except the two highest is 4.04° C.

Remarks.—Carpenter remarked that it was with some hesitation that he separated

japonicus from semperi; but japonicus is altogether larger and more massive than

semperi, with a larger and more distinctly conical centrodorsal and more numerous

cirri. The first brachials have larger muscle plates for articulation with the radials,

and are more trapezoidal in outline. As the second brachials are relatively longer

than those of semperi and at the same time more trapezoidal in form, the base of each

arm is considerably constricted at the junction of its first two brachials. He noted that

the general proportions of the remaining brachials and of the pinnules appeared to be

much the same in the two types, excepting that in the smaller semperi the segments

of the lower pinnules are rather longer in proportion to their width than in japoniciLS.

In his key to the species of the genus "Eudiocrinus" Carpenter separated these

two species on the basis of the plated disk and nearly oblong first brachials of semperi as

contrasted with the naked disk and trapezoidal first brachials of japonicus.

In some individuals the plating of the disk is far more conspicuous than in others.

For instance, it is very noticeable in the rather large specimen from Albatross station

5661, which has a conical centrodorsal and is in every other waj' a tj^pical japonicus. But
on close examination I find a plating quite resembling that described for semperi in some
of the specimens of japonicus dredged by the Albatross oil southern Japan.

[Note by A.M.C.] Mr. Clark concluded from this that japonicus and semperi are

synonymous. However, having examined the type specimens of both species and

found that those of semperi have only about 15 cirrus sockets as opposed to 35 and 40 in

japonicus, where the centrodorsal itself is much larger though the lengths of the proximal

brachials are the same, I cannot agree that they represent the same species. I am
therefore restoring japonicus as a valid species. On biogeographical grounds also the

identity of the two is unlikely.
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Table 18.

—

Comparison of measvremenls of some specimens of Peutamotrocrinus japonicus and the

syntypes of P. semperi
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Pentamelrocrinus semperi A. H. Clark, Proc. Biol. Soc. Washington, vol. 21, 1908, p. 135 G'sted);

Proc. U.S. Nat. Mus., vol. 34, 1908, p. 277 (listed); vol. 35, 1908, p. 117 (arm structure); Mem.
Australian Mus., vol. 4, 1911, p. 796 (Challenger locality off Port Jackson) ; Crinoids of the Indian
Ocean, 1912, p. 3.3 (identity), p. 251 (synonymy; locality); Smithsonian Misc. Coll., vol. 61, No.
15, 1913, p. 67 (published references to specimens in the B.M.; Challenger sta. 109; plating on the

disk described).

—

GisliSn, Zool. Bidrag. Uppsala, vol. 9, 1924, p. 26 (pinnulation) ; Ark. Zool.,

vol. 19, No. 32, 1928, p. 12 (notes).—Fell, New Zealand Science Congress, 1947, p. 209 (listed).

Pentametrocrimis semperci Fell, Tuatara, Wellington, New Zealand, vol. 3, No. 2, 1950, p. 81 (in

key), text-fig. 6 (calyx and arm bases).

Diagnostic Jeatures.—The lowest pinnule is on the epizygal of the first syzygial

pair; the relatively long cirri, about 30 mm. when the arms are probably about 80 mm.
long, have the first three segments short but the majoritj' about four times as long as

broad and very little expanded at the joints, particularlj' in the outer half of the cirrus,

which is hardly curved; the centrodorsal is relatively small, with onl^' about XV cirri

and an irregular dorsal pole; the pro.ximal brachials have only inconspicuous articular

tubercles and are not markedly swollen at the joints.

Description of the syntype from Challenger station 169 [by A.M.C.].—The centro-

dorsal is rounded conical; 2.7 mm. in basal diameter and 1.8 mm. high. There are

XVI well-defined cirrus sockets irregularly placed around the sides, and the dorsal

pole is rough and rather pitted.

Three basal segments of one cirrus remain attached. All are short, the third is

about as long as broad.

There arc some detached cirri which may belong either to this specimen or to

the syntj'pe from station 164, since the tubes in which thej^ are kept were not stoppered.

The largest of these was probably a peripheral cirrus. It has lost at least 4 segments

from the base and probably 2 or 3 from the tip but the 17 remaining segments are

29 mm. long. All are about four times as long as broad. A less robust cirrus with only

the tip lost has 21 segments and measures 28 mm. The third segment from the base

is slightly longer than broad, the fourth is two and a half times as long as broad, the

fifth is four times as long as broad. This proportion continues to the last remaining

segment. The first nine segments have slightly e.xpanded joints but those following

have straight sides. After the first 15 mm. the cirrus tapers evenly. No terminal

portion remains. Carpenter gave the number of segments as 26 and the length 30 mm.
The proximal brachials to the second sj-zygy have almost parallel pro.ximal and

distal sides but further out the brachials become relativelj' longer and more triangidar.

The articular tubercles are low and inconspicuous and the brachials are not much
e.xpanded at the joints. The first syzygy is at brachials 4^-5 and is 1.8 mm. wide.

The second sj-zj-gy is variable, on the 5 arms it is twice at brachials 9+ 10, twice at

10-f 11, and once at 8+ 9. The length from the proximal edge of the first brachial to

the second syzygy at 9+ 10 is 10.0 mm. The longest remaining arm is 50 mm. When
complete it may have been double this as the tapering is slight. The intersj'zj-gial

interval is 2 to 6 brachials.

The first pinnule arises on the right side of the fifth brachial in 3 out of 5 cases.

The longest remaining one has 15+ segments, probably about 18, and is 7 mm. long.

The first tlu-ee segments are short, the fourth and fifth are half again as long as broad

and the rest are up to two and a quarter times as long as broad. The pinnule on the

sixth brachial has 17 segments similar in proportions to those of the first one. The
segments are only a little e.xpanded at the joints.
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Figure 51.

—

Pentametrocrinus semperi (P. H. Carpenter),

syntype, Challenger station 164.

The genital pinniiles arise from about the ninth brachial on. They have about

20 segments and measure about 11 mm. The gonad is short and extends from the

fourth to the seventh segments. The outer segments are about three times as long

as broad.

The disk and arm bases are rather closely plated.

The syntype from station 164, pronounced the type locality by Mr. Clark, has the

centrodorsal 2.5 mm. wide and 1.6 mm. high. There are XV cirrus sockets and the

dorsal pole is also pitted and irregular; Carpenter gives the number of sockets as 20 to

30, but some of these are definitely obsolete. All the pinnules are broken. The speci-

men is very similar in all respects to the one just described.

Localities.—Challenger station 164; off Port Jackson, New South Wales (lat. 34°08'

S., long. 152°00' E.); 1736 meters; temperature 2.50° C; green mud; June 12, 1874

[P. H. Carpenter, 1882, 1887, 1888] (1, B.M.). Typa locahty.

Challenger station 169; northeast of New Zealand (lat. 37°34' S., long. 179°22'

E.); 1279 meters; temperature 4.44° C; blue mud; July 10, 1874 [P. H. Carpenter,

1882, 1887, 1888; A. H. Clark, 1913] (1, B.M.).

Remarks [by A.M.C.j.—As explained under the heading of P. japonicus, I do

not think this Australasian form is conspecific ^dth the Japanese one, although there

are many similarities.

PENTAMETROCRINUS VARIANS (P. H. Carpenter)*

[See vol. 1, pt. 1, figs. 119(p. 185), 308(p. 267) ;
pt. 2, figs. 2S6(p. 215), 758(p. 353), 802(p. 378)]

Eudiocrinus varians P. H. Carpenteh, Journ. Linn. Soc. (Zool.), vol. 16, 1882, p. 495 (in key), p. 496

(description; Challenger sta. 205); Proc. Hoy. Soc. Edinburgh, vol. 12, 1884, p. 367 (comparison

of the cirri with those of Anledon hystrix [Poliometra prolixa]); Trans. Linn. Soc. (Zool.), ser. 2,

vol. 2, 1886, p. 475 (dimorphism of the cirri); Challenger Reports, Zoology, vol. 26, pt. 60, 1888,

p. 81 (description; Challenger sta. 205), pi. 7, figs. 3-7).

—

Walther, Einleitung in die Geologie

als historische Wiss., 1894, p. 299 (from Carpenter).

—

Minckert, Arch. Naturg., Jahrg. 71, 1905,

vol. 1, Heft 1, p. 189 (syzygics).

—

Hamann, Bronn's Klassen und Ordnungen des Tier-Reichs,

vol. 2, Abt. 3, 1907, p. 1576 (listed).—A. H. Clark, Proc. U.S. Nat. Mus., vol. 32, 1907, p. 569

(Albatross stas. 4906, 4911, 4912, 4915, 4916, 4919, 4920, 4975, 5082, 5083), p. 570 (discussion

of range), p. 572 (comparison of range with th.it of P. japonicus)
, p. 574 (original reference and

type locality); vol. 34, 1908, p. 271 (history; structure; relationships; assigned to Pentamelro-

crinus); vol. 35, 1908, p. 113 (arm structure) ; Proc. Biol. Soc. Washington, vol. 21, 1908, p. 134

(arm structure; removed to Pentametrocrinus) ; Crinoids of the Indian Ocean, 1912, p. 33 (=Pento-

metrocrinus varians).

' See also Addenda (p. 836) under 1962.
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Eudiocrinus, sp. Wood-Mason and Alcock, Ann. Mag. Nat. Hist., ser. 6, vol. 8, No. 48, December
1891, p. 443 (muddy bottoms in the Andaman Sea; 922 fms.).—A. H. Clark, Crinoids of the
Indian Ocean, 1912, p. 285 (previous reference is to Pentametrocrinus, sp.).

Pentametrocrinus varians A. H. Clark, Proc. Biol. Soc. Washington, vol. 21, 1908, p. 135 O'sted);
Proc. U.S. Nat. Mus., vol. 34, 1908, p. 277 (listed), p. 319 (Japan); vol. 35, 1908, p. 117 (arm
structure); Smithsonian Misc. Coll., vol. 52, pt. 2, 1908, p. 234 (compared with P. diomedeae)

;

Rec. Indian Mus., vol. 7, pt. .3, No. 26, 1912, p. 271 (Investigator sta. 114); Crinoids of the Indian
Ocean, 1912, p. 33 (= Eudiocrinus varians, P. II. Carpenter), p. 251 (synonymy; Investigator stas.

315, 331; descriptions and comparisons; other records); Smithsonian Misc. Coll., vol. 61, No. 15,

1913, p. 67 (published references to specimens in the B.M.; Challenger sta. 205); Journ. Wash-
ington Acad. Sci., vol. 5, 1915, No. 6, p. 215 (range and its significance); Unstalked crinoids of
the Siboga-Exped., 1918, p. 260 (in key; range), p. 262 (references; notes; stas. 45, 48, 314),

pp. 271, 276 (listed); Smithsonian Misc. Coll., vol. 72, No. 7, 1921, pi. 2, fig. 24 (ambulacra!
deposits), pi. 3, fig. 35 (proportions of the cirri).—H. L. Clark, Ann. South African Mus., vol.

13, 1923, p. 227, p. 229 (in key), p. 235 (station; range) [? this species].—Gisl£x, Zool. Bidrag
Uppsala, vol. 9, 1924, p. 26 (pinnulation) ; Ark. Zool., vol. 19, No. 32, 1928, p. 12 (notes); Lunda
Univ. Arsskr., new ser., vol. 30, No. 11, 1934, p. 17.— A. H. Clark, John Murray Exped. 1933-34,
Sci. Reports, vol. 4, No. 4, 1937, p. 87 (listed), p. 97 (station; notes; range), pp. 102, 104, 105.

—

GisLfiN, Kungl. Svenska Vet.-Akad. Ilandl., ser. 3, vol. 17, No. 2, 1938, p. 4; Lunds Univ. Arsskr.,
new ser., Avd. 2, vol. 34, No. 17, 1939, p. 16.

Diagnostic features.—The lowest pinnule is on the second brachial. In general

appearance this species closely resembles ^a/^onicMS, from which it is readily distinguished

by the occurrence of a pinnule on the second brachial as well as by its somewhat more
slender build.

Description.—The centrodorsal is low hemispherical, with a large bare polar area

which usually shows marginal pittings representing obsolete cirrus sockets. The cirrus

sockets are arranged roughly in two rows; about the periphery of the centrodorsal

there are three beneath each radial.

The cirri are XV-XXX (usually about XX), from 30 to 50 mm. long, composed of

18 to 22 (usually 20 to 22) segments. The first two segments are about twnce as broad
as long, the thhd is about twice as long as its proximal width, or rather longer, and is

centrally constricted, the fourth is between three and four times as long as broad
(commonly about 2 mm. long), and the fifth is proportionately and absolutely longer

(up to 3 mm. in the largest examples). The following segments as far as the tenth are

similar to the fifth, those succeeding gradually becoming shorter. The terminal 7 or

8 segments form a tapering point to the cirri, the last two being verj' slender; these

segments thus become proportionately, though not absolutely, longer. The terminal

claw is straight and tapers to a sharp point; it is not quite so long as the penultimate

segment which, owing to its slenderness, is six or eight times as long as broad. The
third segment of each cirrus is noticeablj' constricted centrally, and the foUownng in-

crease sUghtly in diameter from the center toward each end, this feature becoming
obsolete after the middle of the cirrus. In their distal halves the cirri are somewhat
flattened laterally, and in lateral view the segments have almost straight sides.

Sometimes there are a few cirri near the dorsal pole which are only about half

the length of the cirri described, and in which all the component segments are short.

The disk is either naked, or bears a few plates on and about the anal tube. The
sacculi are small and few in number.

The distal borders of the radials are usually even with the edge of the centrodorsal,

or project slightly beyond it. The anterolateral angles of the radials are separated

by a notch.
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The 5 arms are from SO to 110 mm. long. The first brachials arc oblong, about

twice as broad as long, or even shorter, with the anterolateral corners produced in-

wardly in the form of a rounded process. The second brachials are similar, but usually

slightly longer. There is a more or less pronounced synarthrial tubercle on the articula-

tion between the first and second brachials. The second brachial bears a pinnule on

one side and an anterolateral projection similiar to that of the first brachial on the other.

The third brachial is oblong, about twice as broad as long. The first syzygial pair

(composed of brachials 4+ 5) has the hypozygal (fourth brachial) wedge-shaped and

the epizygal (fifth brachial) oblong, the two together usually being in width rather

more than the lesser and less than the longer side; in some individuals the width shghtly

exceeds the longer side. The following brachials to the eleventh are wedge-shaped,

broader than long, those succeeding becoming obliquely wedge-shaped and nearly, or

quite, as long as broad, later less obliquely wedge-shaped again and proportionately

longer, and terminally moderately wedge-shaped or almost oblong, about twice as long

as broad, with the articulations prominent. The arms are smooth, the brachials not

overlapping.

Syzygies occur between brachials 4+ 5, 9+ 10 to 11 + 12 (usually 10+ 11), 13+ 14

to 16+ 17 (usually 15+ 16), and distally at intervals of from 2 to 8 (usually 3 to 5)

muscular articulations.

Pi is short, weak, and slender, in a medium-sized individual 6.5 mm. long, with 25

segments, all of which are short, the proximal three or four not so long as broad and

the following gradually becoming slightly longer than broad. The segments in the

basal third have their corners cut away; this feature gradually disappears in those fol-

lowing, which become cylindrical. Pj is slender, 9 mm. long, composed of 25 segments,

of which the first two are very short, the third is about as long as broad, and those fol-

lowing very gradually become elongated, distally reaching a length of about twice the

width. There is sometimes a gonad on the fourth to sixth segments. P3 is 10 mm.
long, rather stouter than P2, composed of 24 segments, of which the first two are very

short and those following gradually become elongated, reaching a length of about twice

the width distally. The corners of the 3 or 4 lowest segments are cut away, and from

the fourth or fifth onward the segments have rather prominent articulations. There

is a large rounded gonad on the fourth to eighth segments. The following pinnules

increase in length, Pj being 11 mm. long and Pj 12 mm. long; the latter is composed of

25 segments which resemble those of P3 except that those beyond the gonad are more

slender and more elongated (three or four times as long as broad) with more expanded

articulations. Ps is intermediate between P3 and Pe, though more like the latter. The

following pinnules, while remaining of about the same length, come to have more elon-

gated segments, and the gonad gradually decreases in size; with the decrease in size of

the gonad the pinnule comes to have a uniform taper, losing the sudden diminution in

diameter at the outer extremity of the gonad. Pjo is 11 mm. long, with 22 segments,

of which the first is short and crescentic, the second is about as long as broad and

slightly trapezoidal, and the remainder rapidly become elongated "nith enlarged articu-

lations, and exceedingly long and slender distally. The gonad is small, occupying only

the fourth to sixth segments. The gonads persist to about Pis. None of the distal

pinnules are preserved entire; they resemble Pio, but except for the first two the seg-

ments are somewhat more elongate, and the articulations rather more expanded.
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[Notes by A.M.C] In one of the two syntj'pes in the British Museum the

flattened hemispherical centrodorsal is 4.3 mm. in diameter and 2.0 mm. high. There
were XXX cirri. Only stumps of these remain. The third segment may be only a

little longer than broad or twice as long as broad. The second syzygy on the arms is

either at brachials 10+ 11 or 11 + 12. In the first case the length of the first 10 brachials

is 14.0 mm. The width at 4+ 5 is 2.1 mm. P, in eacii case is on the right side of the

arm. All are broken but 10 segments of one measure 5 mm. The segments are all

short, but those of Pj after the fourth are a little longer than broad and in P3 again the

relative length of the outer segments increases. The fourth and fifth (sometimes also

the third or sixth) segments of the proximal pinnules have a distinct dorsal crest, not

shown in Carpenter's figure. This ends abruptly in each case, the following segment
being much narrower in side view. P2 has 25 segments and measures 1 1 mm. in length.

The other syntypo has the centrodorsal 3.3 mm. by 2.2 mm., there being a slight

apex in the middle of the dorsal pole. There are XXVIII cirrus sockets or stumps.

The second syzygy is twice at 9+ 10, twice at 10+11, and once at 11 + 12 when the

first is at 5+6. The first 10 segments when it is at 10+ 11 together measure 12.5 mm.
The pinnule segments are more elongate than in the larger type. P2 again has 25

segments and is 11 mm. long. Its outer part is attenuate. The proximal crest is

again well developed. The longest detached portion of cirrus is about half of one and
measures 22 mm. The joints are slightly expanded unlike those of P. japonicus and
the segments are about four times as long as wide.

A specimen from Siboga station 314 has the longest remaining arm measuring

65 mm.; when complete it was probably about 90 mm. The longest remaining cirrus

is broken at tlie twenty-first segment; at least three segments appear to have been lost.

The length is 26 mm., most of the segments being very elongated.

The width of the arm at the first syzygy is 1.3 mm. The second syzygy is four

times 9+ 10, when the first nine brachials together measure 8.0 mm. in length, and
once at 10+ 11 when the length of the 10 segments is 8.5 mm.

P, arises twice on the right side of the second brachial and three times on the

left side. Pj may bear a small gonad. P3 is larger than P2 and with longer segments.

None of these pinnules remains entire.

Notes.—In 1910 I [A.H.C] examined the type specimens in London and found
that they resemble the larger individuals which I had previously seen from Japan and
from the Indian Ocean.

Of the 238 specimens from southern Japan examined, the largest, with the arms
106 mm. and the cirri 50 mm. in length, were from Albatross station 5083. Stations

4912, 4916, 4919, 4920, 4975, and 5082 yielded medium-sized specimens, while all of

those from stations 4906, 4911, and 4915 were small.

The specimen from Investigator station 114 mentioned by Messrs. Wood-Mason
and Alcock and subsequently studied by myself was small and much broken.

A verj' fine specimen dredged by the Investigator at station 315 resembles in the

minutest details specimens dredged by the Albatross off soutliern Japan, with which
it was compared directly. The arms are between 100 and 110 mm. in length, and the

cirri are 30 mm. long, with 21 segments. Its size, therefore, is about the same as that

of the largest Japanese examples. An individual of the same size as, and similar to,

the preceding was di'edged by the Investigator at station 331.
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Of the specimens collected by the Sihoga the two from station 45 are of medium

size; the more nearly perfect one has the cirri 22 mm. long with 19 segments; the two

from station 48 are much broken; the larger individual from station 314 has the arms

about 120 mm. long, and the swollen ovaries appear to contain ripe eggs; the smaller

has the arms about 90 mm. long.

In this species there is considerable variation in regard to the e.xtension of the

first brachial beyond the rim of the centrodorsal. In most individuals the first brach-

ials are fairly conspicuous, but in one or two they do not show at all so that the first

pinnule is borne on the lowest visible brachial. The arms and cirri are long and slender

and the centrodorsal comparatively small, giving the species a remarkably attenuated

appearance.

The specimen collected by the John Murray Expedition in the Maldive area has

the lower brachials rather strongly constricted centrally with prominent ends. This

feature also occurs in some specimens from southern Japan, though it is not so marked.

[Note by A.M.C] This specimen appears to have double syzygies on two of the

three remaining arms consisting of brachials 4+ 5+ 6. On the thii-d arm they are

4+5 and 7+8. There are XX cirri, of which the longest segments are six times

as long as wide. Pa has 23 segments. No distinct crests are developed on the pro.x-

imal segments of the basal pinnules.

Localities.—Investigator station 114; Andaman Sea (lat. 13°21' N., long. 93°27'

E.); 1685 meters; temperature 5.1° C; blue mud; September 13, 1890 [Wood-Mason

and Alcock, 1891; A. H. Clark, 1912] (1, I.M.).

Investigator station 331; Andaman Sea (lat. 11°46'30" N., long. 93°16'00" E.);

1040 meters; temperature 4.4° C; March 26, 1904 [A. H. Clark, 1912] (1, U.S.N.M.,

35940).

Investigator station 315; south of the Andaman Islands (lat. 10°06' N., long.

92°29' E.); 1289 meters; temperature 6.7° C; green mud; April 12, 1903 [A. H. Clark,

1912] (1, I.M.).

John Miuray Expedition station 135; Maldive area (lat. 4°37'32" N., long.

72°35'36" E., to 4°29'1S" N., 72°23'54" E.); 2727 meters; at 2375 meters, temperature

2.31° C, salinity 34.64°/oo; ycUow ooze over gray globigerina ooze; February 18, 1934

[A. H. Clark, 1936] (1, B.M.).

Sihoga station 314; Sunda Sea, north of Sumbava (lat. 7°36'00" S., long.

117°30'48" E.); 694 meters; fine sandy mud; February 17, 1900 [A. H. Clark, 1918]

(2, U.S.N.M., E. 444; Amsterdam M.).

Sihoga station 45; Sunda Sea, north of Sumbava (lat. 7°24'00" S., long. 118°15'12"

E.); 794 meters; fine gray mud \vith some radiolarians and diatoms; March 6, 1899

[A. H. Clark, 1918] (2, U.S.N.M., E. 445; Amsterdam M.).

Sihoga station 48; Sunda Sea, north of Sumbava (lat. S°04'42" S., long. 118°44'18"

E.); 2060 meters; fine gray mud, partially green; March 13, 1899 [A. H. Clark, 1918]

(2, Amsterdam M.).

Challenger station 205; Philippine Islands, off Luzon (lat. 16°42' N., long. 119°22'

E.); 1919 meters; temperature 2.78° C; blue mud; November 13, 1874 [P. H. Carpen-

ter, 1882, 1884, 1886, 1888; Walther, 1894; Minckert, 1905; A. H. Clark, 1913] (2,

B.M.). TjTje locaUty.

Albatross station 4916; Eastern Sea, about 90 miles west-southwest of Kagoshima

Gulf; Gwaja Shima bearing S. 37° E., 37.5 miles distant (lat. 30°25'00" N., long.
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129°06'40" E.); 660 meters; temperature 5.95° C.
;
gray sand, globigcrinac, and broken

shells; August 13, 1906 [A. H. Clark, 1907] (3, U.S.N.M., 35937).

Albatross station 4911; Eastern Sea, southwest of the Koshika Islands; Tsurikake

Saki light bearing S. 88° E., 18 miles distant (lat. 31°38'30" N., long. 129°19'00" E.);

715 meters; temperature 5.50° C; graj' globigerina ooze; August 12, 1906 [A. II. Clark,

1907] (4, U.S.N.M., 35939).

Albatross station 4919; Eastern Sea, about 90 miles west-southwest of Kagoshima
Gulf; Kusakaki Jima bearing N. 18° E., 17.6 miles distant (lat. 30°34'00" N., long.

129°19'30" E.); 804 meters; temperature 5.44° C; globigerina ooze; August 13, 1906

[A. H. Clark, 1907] (104, U.S.N.M., 35934).

Albatross station 4912; Eastern Sea, southwest of the Kosliika Islands; Tsurikake

Saki light bearing S. 84° E., 17.5 miles distant (lat. 31°39'40" N., long. 129°20'00" E.);

715 meters; temperature 5.50° C; gray globigerina ooze; August 12, 1906 [A. II. Clark,

1907] (13, U.S.N.M., 35936).

Albatross station 4906; Eastern Sea, southwest of the Kodhika Islands; Tsurikake

Saki light bearing S. 85° E., 17.2 miles distant (lat. 31°39'00" N., long. 129°20'30"

E.); 674-742 meters; temperature 6.33° C; August 11, 1906 [A. H. Clark, 1907]

(1, U.S.N.M., 35941).

Albatross station 4920; Eastern Sea, about 90 miles west-southwest of Kagoshima
Gulf; Kusakaki Jima bearing N. 10° E., 17.5 miles distant (lat. 30°34'00" N., long.

129°22'00" E.); 804 meters; temperature 4.44° C; globigerina ooze; August 13, 1906

[A. H. Clark, 1907] (5, U.S.N.M., 35942).

Albatross station 4915; Eastern Sea, southwest of the Koshika Islands; Tsurikake

Saki light bearing N. 62° E., 14.8 miles distant (lat. 31°31'00" N., long. 129°25'30"

E.); 780 meters; temperature 5.50° C; gray globigerina ooze and broken shells; August

12, 1900 [A. H. Clark, 1907] (1, U.S.N.M., 35943).

Albatross station 4975; between Kobe and Yokohama; Shio Misaki Ught bearing

N. 49° E., 7 miles distant Qui. 33°21'30" N., long. 135°38'50" E.); 996-1301 meters;

temperature 3.05° C. ; browTi mud, pebbles and foraminifera; August 31, 1906 [A. H.

Clark, 1907] (9, U.S.N.M., 35938).

Albatross station 3721 ; Sagami Bay; Oi Gawa bearing N. 49° W., 2.8 miles distant;

378-457 meters; gray mud; May 12, 1900 (1, U.S.N.M., 35944).

Albatross station 5083; near Suruga Gulf; Omai Saki hght bearing N. 23°30' E.,

34.5 miles distant (lat. 34°04'20" N., long. 137°57'30" E.); 1141 meters; temperature

3.39° C; fine gray sand and globigerinae ; October 20, 1906 [A. H. Clark, 1907] (28,

U.S.N.M., 35935).

Albatross station 5082; near Suruga Gulf; Omai Saki light bearing N. 22° E., 33

miles distant (lat. 34°05'00" N., long. 137°59'00" E.); 1210 meters; temperature

3.17° C; green mud, fine sand, and globigerinae; October 20, 1906 [A. H. Clark, 1907]

(70, U.S.N.M., 35933).

[Pieter Faure No. 17351; Cape Point, South Africa, N. 86° E., 43 miles; 1646-

1830 meters; gray mud [H. L. Clark, 1923] (1, ? S. Afr. M.) (identity needs confirma-

tion).]

Geographical range.—From the vicinity of the Andaman and Maldive Islands to

the Lesser Sunda Islands, and northward to southern Japan, as far east as Suruga Gulf.

The record of H. L. Clark from South Africa needs confirmation.

Bathymetrical range.—P>oni 457 (?378) to 2727 meters; the average of 18 records

is 988 meters.
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Thermal range.—From 2.31° C. to 6.7° C; the average of 15 records is 4.6° C.

Remarks.—Off southern Japan the Albatross dredged Pentametrocrivus tuber-

culaius alone at station 3661 in 309 meters with a bottom temperature of 8.S9° C.

This is evidently a shallow water form as it has been twice taken without elaborate

dredging equipment.

Pentametrocrinus diomedeae alono was taken at station 4934 in from 188 to 279

meters with a temperature of 13.33° C.

Pentametrocrinus japonicus alone was dredged at stations 4900, 4903, 4958, 4976,

4980, and 5079, in from 254 (?195) to 996 meters with temperatures from 3.72° C. to

11.61° C.

Pentametrocrinus varians only was dredged at stations 3721, 4906, 4911, 4912,

4915, and 4920 in from 714 {?378) to 804 meters with temperatures from 5.44° C. to

6.33° C.

Pentametrocrinus varians in company with P. japonicus was dredged at stations

4916, 4919, 4975, 5082, and 5083 in 660 to 1301 meters with temperatures from 3.05° C.

to 5.95° C.

Pentametrocrinus japonicus and P. varians thus appear to occupy about the same

habitat so far as temperature and depth are concerned, although it is worthy of note

that P. japonicus was found at stations with lesser depths and higher temperatures

than P. varians. Wherever P. japonicus and P. varians were found together the ex-

amples of each were always of practically the same size; when P. varians was large and

robust, P. japonicus was also large and robust and when P. varians was small P. japon-

icus was also small, suggesting that the same factors influenced the growth of each in

the same degree.

Pentametrocrinus japonicus can bo distinguished at a glance from P. varians by

its more robust and massive appearance. In color the two species are practically the

same.

At some places off the Japanese coast these comatulids were extraordinarily

abundant, coming up in hundreds in the net or on the tangles. It was only possible

to preserve a very small proportion of those collected.

[Note by A.M.C] This species has been recorded a number of times by Mr.

Clark from various stations in the Indo-West Pacific. In 1923 Dr. H. L. Clark gave

the name varians to a specimen taken off South Africa after comparing it with others

from Japan. He does not mention the occurrence of the proximal pinnules. I think

this specimen is more likely to be P. atlanticus since a number of species occurring in

the northeast Atlantic are also found at the Cape, although sometimes the southern

forms have been distinguished as subspecies.

PENTAMETROCRINUS, sp.

Endiocrinus, sp. Chun, Aus den Tiefen des Weltmoeres, 1900, p. 488.

Pentametrocrinus, sp. A. H. Clark, Proc. U.S. Nat. Mus., vol. 40, 1911, pp. 5, 49 (same record);

Crinoids of the Indian Ocean, 1912, p. 288 (same record); John Murray Exped. 1933-34, Sci.

Reports, vol. 4, No. 4, 1937, pp. 102, 104 (listed).

Remarks.—Professor Chun records the capture by the Valdivia of a sulphur-

yellow species of Pentametrocrimis, determined as a new species by Prof. Ludwig
Doderleiu, off the coast of Somaliland, northeastern Africa, in 1289 meters.
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Family ATELECRINIDAE

Atelecriuidae Bather, Rep. British Assoc, for 1898, 1899, p. 923 (listed among families of the Grade

Pinnata of Order 2, Flexibilia of Sub-Class Dicjclica) ; in Laukester, A treatise on zoolog}', pt. 3,

Echinoderma, 1900, p. 195 (diagnosis; includes only AlelecHnus)

.

—A. II. Clark, Smithsonian

Misc. Coll., vol. 50, pt. 3, 1907, p. 344 (includes Alelecrinus; part of Comatulidae as understood

by P. II. Carpenter) ; Proc. U.S. Xat. Mus., vol. 34, 1908, p. 210 (in key; includes only Alelecrinus;

range), p. 211 (represented in Hawaiian Is.), p. 212 (range); vol. 35, 1908, p. 119 (arm structure),

p. 126 (arm structure compared with that of Isocrinus naresianus') ; fig. 18; vol. 36, 1909, p. 362

(pinnulation compared with that of Comalilia); Proc. Biol. Soc. Washington, vol. 22, 1909,

p. 175 (referred to Comatulida Macrophreata) ; Proc. U.S. Nat. Mus., vol. 40, 1911, p. 649 (Ma-
crophreata); Crinoids of the Indian Ocean, 1912, p. 6 (distribution of included genera and spe-

cies), p. 8 (bathy metrical distribution), p. 9 (absent from Australia), p. 14 (characteristic of the

Intermediate fauna), p. 27 (details of distribution; 552-809 fms. in the East Indian Region), pp.

44, 48 (in keys), p. 63 (includes only Alelecrinus)
, p. 251; Notes Leyden Mus., vol. 34, 1912, p. 150

{Alopocrinus, gen. nov.).

—

Springer and Clark, in Zittel-Eastman's Paleontology, 1913, p. 236

(assigned to Macrophreata).—A. H. Clark, Bull. Inst. Oc6anogr. Monaco, No. 294, 1914,

pp. 7, 8 (temperature relations); Journ. Washington Acad. Sci., vol. 4, No. 19, 1914, pp. 559-563

(correlation of geographical and bathymetrical ranges); No. 20, p. 582 (relation to temperature

of habitat); Internat. Rev. gesamt. Hydrobiol. und Ilydrogr., vol. 6, 1914, pp. 6 and following

(occurs in both Atlantic and Indo-Pacific regions); Journ. Washington Acad. Sci., vol. 5, No. 4,

1915, pp. 126-134 (bathymetrical range; phylogenetic and paleontological significance); Die

Crinolden der Antarktis, 1915, p. 192 (species are characteristic of the Intermediate fauna);

Amer. Journ. Sci., vol. 40, 1915, p. 68 (discussion of depth range); Smithsonian Misc. Coll.,

vol. 65, Xo. 10, 1915, pp. 9 and following (phylogenetic study); Unstalked crinoids of the Siboga-

Exped., 1918, p. viii (1 specimen collected by the Albatross in the East Indies), p. 262 (key to

the included genera); Univ. Iowa Studies in Nat. Hist., vol. 9, No. 5, 1921, p. 12 (represented in

West Indies); Smithsonian Misc. Coll., vol. 72, No. 7, 1921, p. 2; The Danish /ngo//-Exped., vol.

4, No. 5, 1923, p. 44 (.\tlantic species), p. 48 (in key).

—

Gisl£n, Zool. Bidrag Uppsala, vol. 9,

1924, pp. 35, 83, 85, 91 (articulations of the brachials), p. 101, p. 166 (relations with fossil Jaekelo-

metra), p. 213 (short intersyzygial interval), p. 223 (proximal pinnule gap in adults), pp. 231,

232, 239 (relations).

—

Mortensen, Handbook of the echinoderms of the British Isles, 1927, p. 16

(in key), p. 22 (diagnosis).—Gisl£n, Ark. Zool., vol. 19, No. 32, 1928, p. 12.

—

Tortonese, Na-
tura, Milano, vol. 24, 1933, p. 163.

—

Gisl£n, Kungl. Fysiogr. Sallsk. Handl., new ser., vol. 45,

No. 11, 1934, p. IS.—EK.MAN, Zoogeographica, vol. 2, No. 3, 1934, pp. 328, 343; Tiergeographie

des Meeres, 1935, pp. 66, 360.—A. H. Clark, John Murray Exped. 1933-34, Sci. Reports, vol. 4,

No. 4, 1937, p. 103 (absent from western part of the Indian Ocean).—H. L. Clark, Mem. Soc.

Cubana Hist. Nat., vol. 15, No. 1, 1941, p. 13.

—

Gisl^n, Lunds Univ. Arsskr., new ser., Avd. 2,

vol. 40, No. 8, 1944, p. 54, footnote 1; Rep. Swedish Deep Sea Exped., vol. 2, Zool., No. 4, 1951,

pp. 55, 57, 58 (depth range); Internat. Zool. Congress, 1953, Publ. Un. Int. Sci. Biol., series B,

No. 16, 1954, p. 38.

—

Hyman, The invertebrates, vol. 4, Echinodermata, 1955, p. 95 (deep water).

Atelecrinoiden Hartlaub, Mem. Mus. Comp. Zool., vol. 27, No. 4, p. 485 (justified as a family).

Diagnosis [by A.M.C.].—A family of Macrophreata, in which IBr scries are usually

present, giving rise to 10 arms, but may be absent, leaving 5 arms {Atopocrinus);

the centrodorsal is high conical, with the cirrus sockets in 10 (sometimes 15) vertical

columns, each socket flanked, except in Sibogacrinus, by prominent elevations which

sometimes form a horseshoe-shaped ridge round it; the proximal brachials are triangular

rather than oblong in shape; except in Atopocrinus, pinnules are absent from the first

12 or more brachials.

Geographical range.—Known from the East Indian area to Fiji and the Hawaiian

Islands and from Brazil to Florida and the northeast Atlantic.

Bathymetrical range.—Known from 532 (?384) to 1633 meters.

Thermal range.—Known from 3.89° to 8.61° C.
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Remarks [by A.M.C.].—Mr. Clark left no diagnosis or discussion of this family

since his Siboga report revealed the existence of the genus Atopocrinus and of the new
species Atelecrinus anomaly s, for which he has here created the new genus Sibogacrinus.

The characters of these two genera necessitate considerable qualification of the diagnosis

previously given for Atelecrinus alone. Of the three main characters which formerly

marked off the Atelecrinidae from other comatulids, the visibility of the basals in the

adult and the absence of proximal pinnules arc not sliared by Atopocrinus and the ele-

vations round the cirrus sockets are absent in Sibogacrinus, which on the other hand

does have the basals prominent, even more so than in Atelecrinus. Unfortunately, the

unique holotype of Sibogacrinus anomalus has lost the anus from the first syzygy, so

that the occurrence of its pinnules is unknown.

With the inclusion of Atopocrinus in the family, the Atelecrinidae shows an inter-

esting parallel to the Pentametrocrinidae with the diflerence that its lO-armed genera,

Atelecrinus and Sibogacrinus, have division series but in Thaumatocrinus of the other

family the duplication is from the radials.

In Atelecrinus and probably also in Sibogacrinus there appears to have been a

neotenous tendency with regard to the nondevelopment of the proximal pinnules,

which normally appear in the ontogeny of most comatulids after the distal pinnules

have been formed.

I am not entirely convinced that Atopocrinus is so closely related to Atelecrinus

as Mr. Clark suggests. Since he has separated the 5-armed oligophreate genus Eudio-

crinus with no division series as a family distinct from the Zygometridae, where

such series are present, I am inclined to think that the parallel distinction of Atopocrinus

from the rest of the Atelecrinidae is warranted. However, I agree that Atopocrinus

seems to be more closely related to the Atelecrinidae than to any other comatulids.

The characters provided by the centrodorsal particularly are undeniably similar.

KEY TO THE GENERA OF ATELECRINIDAE

a>. Five undivided arms; no IBr series; first syzygy between brachials 4+5; no basals (Moluccas;

1633 meters) Atopocrinus (p. 812)

a'. Ten arms; IBr series present; first syzygy between brachials 3+ 4; basals present.

6'. Basals small, forming low triangles in the interradial angles the attenuated lateral angles

of which may or may not come into contact beneath the radials; cirrus sockets flanked

on either side by a high elevation triangular in profile, the two elevations on either side

of a socket sometimes joined about the proximal (ventral) border of the socket by a low

rim, forming with this a horseshoe-shaped ventrolateral rim highest at the two ends; cirri

very delicate and slender, very gently curved, composed of more than 20 segments of which

the distalmost are about twice as long as broad; terminal claw minute and conical (Hawai-

ian Islands to Fiji and the Moluccas; Brazil to Florida; western coast of Ireland; 532 [?384]-

1256 [71479] meters) Atelecrinus (p. 817)

h'. Basals very large, the height equal to more than half the width, and broadly in contact

laterally; surface of the centrodorsal smooth, with no elevations flanking the cirrus sock-

ets; cirri recurved, with not more than 20 segments of which those in the outer third are

much shorter than the proximal, and but little longer than broad; terminal claw long,

stout, and recurved (Moluccas; 1633 meters) Sibogacrinus (p. 832)

Genus ATOPOCRINUS A. H. Clark

Atopocrinus A. H. Clark, Notes liCyden Mus., vol. 34, 1912, p. 150 (diagnosis; type species A.

sihogae); Unstalked crinoids of the Siboga-Fjxped., 1918, p. viii (discovery by the Siboga), p. 262

(in key).

—

Gisl£n, Zool. Bidrag Uppsala, vol. 9, 1924, pp. 26 and following (discussion); Ark.
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Zool., vol. 19, No. 32, 1928, p. 12 (? Peniametrocrinus variant referable to it); Kungl. Fysiogr.
Sallsk. Handl., new ser., vol. 45, No. 11, 1934, p. 17; Rep. Swedish Deep Sea Exped., vol. 2,

Zool., No. 4, 1951, p. 55 (depth range) .

—

Hyman, The invertebrates, vol. 4, Echinodermata, 1955,

p. 95 (five arms).

Diagnosis.—A genus of Atelecrinidae in which the arms are 5 in number, without
IBr series, and the first syzygy is between brachials 4+ 5; there are no basals, and all

the pinnules are present.

Tijpe species.—Afopocrinus sibogae A. II. Clark, 1912.

Geographical range.—Only known froni the Moluccas.

Bathymetrical range.—Only known from 1633 meters.

Remarks.—In inquiring into the relationships of this curious genus, one naturally

first turns to the family Pentametrocrinidae, in which no division series are present,

and the first syzygy is between brachials 4+ 5 instead of between brachials 3+ 4, as

is the general rule among the comatulids, while the genus Pentametrocrinus also has

but 5 arms.

But in the Pentametrocrinidae, (1) the disk is large and stellate and extends far

out upon the arms, being nearly or quite black in color; (2) the cirrus sockets are closely

crowded and irregularly arranged on a rounded conical or hemispherical centrodorsal;

(3) the individual cirrus sockets have no fulcral ridges nor produced margins [Note by
A.M.C.: After drawing the centrodorsals of three species of Pentametrocrinidae (figs. 49-

51), I cannot agree entirely about this point. The rims of tlie cirrus sockets seemed
to me to be particularly prominent in all three and in Thaumatocrinus renovatus the

height of the rim reaches a maximum on each side of the socket but a minimum at the

distal end, thus forming a parallel with the horseshoe-shaped fulcral ridges found in

Atelecrinus, though in a straight comparison (see figs. 52 and 53), the ridges are far

more noticeable in the latter genus]
; (4) the radials are almost or quite concealed by

the centrodorsal; (5) the lower brachials are more or less oblong, the triangular form
not becoming pronounced until after the third or fourth; and (6) the second segment
of the lowest pinnules is very short. Clearly, therefore, Atojyocrinus cannot belong to

the Pentametrocrinidae.

Atopocrimis suggests the genus Zenometra in certain ways; the arms arc stout and
robust, and the conical centrodorsal is divided into 10 sharply delimited areas, each

with a regidar colunm of cirrus sockets. But in Zenometra, (1) the disk is broader and
the ambulacral grooves run direct from its surface to the ventral surface of the arms;

(2) the earlier brachials and the first syzygial pair are oblong; and (3) the cirrus sockets

have no fidcral ridges.

In (1) the details of the arrangement of the cirri on the centrodorsal, (2) the

details of the structure of the cirrus sockets, (3) the structure of the disk, (4) the tri-

angular brachials at the base of the arms, and especially (5) the triangular first syzygial

pair, AtopocriniLs agrees \vith Atelecrinus and differs from all other comatulids.

Afopocrinus differs from Atelecrinus in (1) having no basals, (2) having only 5 arms,

(3) lacldng IBr series, and (4) having all the pinnules present.

But the basals are alwa3's much reduced in Atelecrinus compared with Siboija-

crinus, especially in A. wyvilli in which species they are scarcely visible externally.

This suggests that the variation in the size of the basals in genera obviously closely

related is so great that their presence or absence cannot be a valid major character

in the diagnosis of the family Atelecrinidae.
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In both the Atelecrinidae and Pentametrocrinidac the arms are anomalous in

having lost features of fundamental phylogenetical significance common to all other

comatulids. The normal comatulid arm possesses IBr series, and extending from the

first to about the third syzygy there is a series of more or less oblong brachials which

arc succeeded bj^ nearly or quite triangular brachials. The IBr scries represent a pair

of plates, one on either side of the original intersegmental boundary, which have come

to lie tandem instead of side by side on either side. The series of oblong brachials as

far as the third syzj'gy, represents the brachials of the pentacrinoid ann, witli about

14 brachials developed and no pinnules. This pentacrinoid arm is not a real comatulid

arm, but represents merely a jointed appendage, more of the nature of a pinnule which,

however, at this point more or less abruptly changes its character and develops into

an arm.

Since the arms of the Atelecrinidae have lost one of the two most important pliylo-

genetic features of comatulid arms and since those of the Pentametrocrinidae have lost

the other feature, the arms in these two families are strictly comparable in being on the

same phylogenetic plane, which is in advance of that of the arms in any of the other

families. Since the arms in these two families are on a strictly comparable plane, it is

not surprising that the type peculiar to one should reappear in the other.

The arms of Atopocrinus, it should be noticed, combine the loss of the IBr series

otherwise peculiar to the Pentametrocrinidae with the loss of the earlier oblong

brachials characteristic of the Atelecrinidae. They are, therefore, the most highly

specialized arms to be found among the comatulids.

In the families Comasteridae, Colobometridae, Antedonidae (Zenometrinae and

Perometriuao), and Pentametrocrinidae, species (or genera) with deficient and also with

complete pinnulation occur. In nearly all cases the species with deficient pinnulation

have the arm bases so closely crowded as to prevent the proper functioning of the

earlier pinnules, which are therefore lost. There is, therefore, nothing remarkable in

the reappearance of all the pinnules in a genus of Atelecrinidae in which the arm bases

are not crowded as they are in Afelecrinus itself.

Since the differences between Atopocrinus and Atelecrinus are of relatively small

importance, while the differences between Atopocrinus and all the other comatulid

genera arc fundamental, there appears to be sufficient justification for placing

Atopocrinus in the Atelecrinidae.

ATOPOCRINUS SIBOGAE A. H. Clark

[See vol. 1, pt. 1, fig. 227, p. 245]

Atopocrinus sibogae A. H. Clark, Notes Leyden Mus., vol. 34, 1912, p. 151 (description; Siboga sta.

177); Unstalked crinoids of the Siboga-Exped., 1918, p. 2G3 (detailed description; sta. 177), p. 274

(listed); fig. 15, p. 263; pi. 26, fig. 95.—Gislen, Zool. Bidrag Uppsala, vol. 9, 1924, p. 26 (new

information regarding the pinnulation), p. 83 (articulations).

Description.—The centrodorsal is elongate conical, 5.5 mm. broad at the base and

7 mm. long, with the tip slightly blunted and the sides straight. Five strong interradial

ridges, each about as broad as the adjacent columns of cirrus sockets, divide the surface

of the centrodorsal into 5 radial areas, each of which is bisected by a narrow median

ridge which, except at the base, is as high as the interradial ridges.

The distal (dorsal) border of each cirrus socket is produced outward, forming a

strong ridge across the proximal border of the one next below it. Thus each cirrus

socket occupies an approximately oblong rather deep pit, bounded proximally and
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distally by these ridges just described and laterally by the longitudinal inlerradial

and radial ridges. There are 13 or 14 cirrus sockets in the two columns in each radial

area, making about 68 in all. The youngest cirrus sockets, on the pro.ximal margin
of the centrodorsal, project above the general surface of the latter, appearing like

the first segment of a cirrus. Each cirrus socket bears on either side of tlie minute
central canal, whicli is shghtly below the center, a strong rounded fulcral ridge; this,

like the produced distal border of the cirrus sockets, gradually decreases in height

proximally, but much more rapidly decreases in height distally. These transverse

fulcral ridges are on either side produced outward to a point which is somewhat higher

than the general surface of the iuterradial and radial ridges between the columns
of cirrus sockets, so that in profile these ridges appear very strongly serrate, the radial

rather more so than the inten-adial, the teeth of the serrations being convex proximally

and concave distally. In a lateral view of the centrodorsal these projections appear

as alternating bracketlike processes proximally arising gradually but distally ter-

minating abruptly in a straight horizontal border. On the interradial ridges these

projections are separated by a median free bare area about equal to their own lateral

height, but on the radial ridges they occur almost in a straight line.

The cirri are lacldng.

Deep subradial clefts are present between the radials and the centrodorsal, as in

Zenometra and in Psafhyrometra; in height these are equal to half the dorsoventral

width of the topmost fully developed cirrus sockets.

High and narrow basal rays, of which the outer ends are broadly pentagonal and

convex, cap the proximal ends of the interradial ridges and extend inward under the

radial pentagon, forming the sides and the blind inner wall of the subradial clefts.

The radials are about twice as broad as high in the median line, but recumbent, so

that in a direct lateral view they appear about 4 tunes as broad as high. They are

thus much shorter than the radials in Atelecrinus.

The 5 arms are very stout, and probably also very long. All are broken off near

the base, the longest stump measuring 19 mm. from the subradial cleft to the distal

border of the tenth brachial (i.e. the third syzygy). The first brachial is slightly over

twice as broad as its lateral length and is basally just in apposition with its neighbors;

the lateral edges are approximately perpendicular to the proximal border; there is

a deep notch in the distal outer angle. The second brachial is very irregularly quadrate,

the longer side longer than the sides of the first, the shorter about the width of the

pinnule which it bears, and somewhat produced ventrally. There is a strong but evenly

rounded synarthrial tubercle at the junction of the first and second brachials, the

body of the animal at the sjmarthrial tubercles being 11 mm. in diameter. The third

brachial is approximately triangular, not quite so long as broad, with strongly concave

sides. The first syzygial pair (composed of brachials 4+5) is approximately triangular,

and about as long as broad ; both the epizygal and the hypozygal arc triangular, the latter

being slightlj' longer than the former. The following brachials are similar to the third,

gradually becoming shghtly longer in proportion to their width, while their shorter sides

become slightly longer. None of the arms are preserved beyond the tenth brachial.

The width of the arms at the base of the first brachial is 4 mm., at the first syzygy

3.5 mm., and at the third syzygy 3.5 mm.
Sygyzies occur on the various arms as follows: Left posterior, between brachials

4+5, 7+ 8, and 10+ 11 ;left anterior, between brachials 4+ 5, 7+8, and 10+ 11; anterior,



gig BULLETIN 82, UNITED STATES NATIONAL MUSEUM VOLDMB 1

between brachials 4+5 and 7+8; right anterior, between brachials 4+5, 7+8, and

10+11; right posterior, between brachials 3+4, 6+7, and 9+ 10. The length from

the proximal edge of the first brachial to the syzygy at 7+ 8 is 12.0 mm.
The sculpture of the syzygial faces in this species is unique. Laterally and dorsally

the central canal is bounded by a high ridge of moderate width; from this ridge there

extends to the dorsal margin of the joint face in the dorsoventral line another ridge

which at first is about as broad as the ridge from which it springs, but on the outer

side gradually broadens to a slight degree. Two similar ridges extend outward, one

from either end of the laterodorsal ridge about the central canal, making with the

median ridge an angle of about 45°, or about a right angle with each other. Just

beyond these lateral ridges, entirely unconnected with the ridge about the central

canal, separated from the lateral ridges by a ligament space about the same shape

and size as the two lateral ridges, are two more ridges, slightly broader than the others;

each has a very narrow fan-shaped space beyond it. Beyond these two ligament

spaces, the distal borders of which are approximately at right angles to the dorsoventral

axis of the joint face, are two large obsolete muscular fossae which are about as high

as the distance between their proximal borders and the dorsal edge of the joint face.

These are rounded triangular in shape; inwardly each rises somewhat, forming two

parallel, very inconspicuous, low and well-rounded ridges, which are interiorly sepa-

rated by a shallow rounded groove. This groove becomes more accentuated just

beyond the central canal, where it separates the inner ends of the inner pair of ridges.

The inner ends of the ligament spaces just beyond these ridges are bounded by the

ridges bordering interiorly the muscular fossae. There is a deep intermuscular notch

the sides of which make an angle of from 60° to 90° with each other. The ridges on

the syzygial faces are high, and consequently the ligament fibers are long, appearing

in dorsal view almost or quite as long as those of the neighboring dorsal ligaments.

All of the pinnules are present. Pi, which arises from the right side of the second

brachial on 4 arms, is about 16 mm. in length; the fu-st segment is slightly trapezoidal,

and, as viewed from the side, about half again as long as broad ; the second is between two

and a half and three times as long as broad, 2.3 mm. in length. The following seg-

ments are similar, but proportionately somewhat longer. The pinnule is moderately

stout, like the proximal pinnules of the large species of Psathyrometra, and is some-

what compressed laterally. The first segment increases somewhat in width distally,

the second decreases slightly, and the third also decreases slightly, more especially

in the prox-imal half; from that point onward the pinnule tapers very gradually.

P2 is 15 mm. long, with 10 segments, and resembles Pi; the fourth segment, which

is the longest, is about three and a half to four times as long as broad, and the fifth

is about the same; but the sixth and following are only about twice as long as broad,

or slightly less.

Only the bases of the following pinnules are preserved; they appear to become

gradually shorter and more slender, the second segment decreasing rapidly in length

and progressively decreasing more and more rapidly in distal width, on the pinnule

of the ninth brachial being not quite so long as its proximal width and slightly trapezoi-

dal, so that the following segments must have been very slender.

The surface of the disk is more or less mutilated and concealed. The disk re-

sembles that of Atelecrinus, and is comparatively small and compact, its ventral surface

reaching the height of the base of the ninth brachial. The ventral surface of the disk
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is in tlie form of a high rounded dome, beginning to curve inward at about the fifth

brachial; from this point the ambulacra, which reach the arms at about the ninth

brachial, are supported upon high narrow bridges as in Gephyrocrimis, Thalassocrinus

and Plilocrinus. Up to the level of the general surface of the disk, the pinnules are

connected with it by webs or thin sheets of perisome, resembling the thicker sheets

which support the brachial aml^ulacra in their passage to the arms. A strip of thickened

perisome extends downward intcrradially to the union of the first brachials, just above

which it bears a cluster of about a dozen rounded calcareous plates. Just above the

union of the first brachials are deep oval pits, whether blind or not cannot be determined

without dissection; similar, but somewhat larger pits occur just beyond the distal

angles of each first brachial, on either side of each syzygy, and at the base of each

pinnule.

Locality.—Siboga station 177; north of Ceram Qat. 2°24'30" S., long. 129°-

38'30" E.); 1633 meters (during the haul the depth diminished to 1300 meters); dead

coral and stones, covered with manganese; September 1, 1899 [A. H. Clark, 1912,

1918; Gislen, 1924] (1, Amsterdam Mus.).

Remarks [by A.M. C.].—In 1928 Gislen tentatively put forward the suggestion that

Pentametrocrinus varians might belong to the genus Atopocrinus since both have

pinnules on the proximal brachials unlike the other species of Pentametrocrinus. How-
ever, as he pointed out, there are no visible basals in P. varians and the centrodorsal

and cirrus sockets are quite difTerent. Also the proximal brachials of varians are

oblong rather than triangular and the segments of the proximal pinnules are very

much shorter, besides being modified into a crest near the base of each pinnule. Though
varians does stand apart from the other species of Pentametrocrinus, there is no doubt

in my mind that it is much more nearly related to them than to Atopocrinus.

Genus ATELECRINUS P. H. Carpenter

Antedon (part) PouRT.iLiis, Bull. Mus. Comp. Zool., vol. 1, No. 11, 1869, p. 356; vol. 5, No. 9, 1878,

p. 214.

Atelccrinus P. H. Carpenter, Bull. Mus. Comp. Zool., vol. 9, No. 4, 1881, p. 152 (met with at Blake

stas. 150, 151, 222), p. 161 (saccuU present), p. 166 (characters; 2 species mentioned, cubensia

[Antedon cubensis Pourtalfes, part] and balanoides) ; Journ. Linn. Soc. (Zool.), vol. 16, 1882, p.

488; Rep. British Assoc, for 1881, 1882, p. 672; Proc. Roy. Soc, vol. 35, 1883, No. 225, p. 139

(comparison with Thaumalocrinus)

.

—Perkier, Compt. Rend. Acad. Sci., vol. 96, No. 11, 1883,

p. 725.—P. 11. Carpe.ntek, Phil. Trans. Roy. Soc. for 1883, pt. 3, 1884, p. 920 (basals compared
with those of Thaumalocrinus), p. 920 (referred to the Comatulidae).

—

Lockincton, Standard

natural history, vol. 1, 1884, p. 142.—P. H. Carpenter, Challenger Reports, Narrative, vol.

1, pt. 1, 1885, p. 311.

—

Perrier, M^moire sur I'organisation et le dcveloppement de la coraatule

de la M^diterranfie, 1886, p. 106 (sacculi).—P. H. Carpenter, Quart. Journ. Micr. Sci., new
ser., vol. 27, 1887, p. 385 (sacculi present); Challenger Reports, Zoology, vol. 26, pt. 60, 1888,

p. 68 (detailed discussion).—A. Agassiz, Bull. Mus. Comp. Zool., vol. 15 (reprinted as "Three
Cruises of the Blake," vol. 2), 1888, p. 124.

—

Rolleston and Jackson, Forms of animal Ufe,

1888, p. 570.—DE LoRiOL, Paleontologie frangaise, ser. 1, Animaux invertdbrds, terrain juras-

sique, vol. 11, pt. 2, 1889, p. 434.

—

Bather, Ann. Mag. Nat. Hist., ser. 6, vol. 7, 1891, p. 464

(listed).—P. H. Carpenter, Journ. Linn. Soc. (Zool.), vol. 24, 1891, p. 59 (comparison of calyx

with that of an immature Poliomelra prolixa).—Norman, Ann. Mag. Nat. Hist., ser. 6, vol.

8, 1891, No. 44, p. 181.—A. Aoassiz, Mem. Mus. Comp. Zool., vol. 17, No. 2, 1892, p. 27 (pin-

nulation).

—

Perrier, Trait! de Zoologie, 1893, p. 858.

—

Lang, A text book of Comparative

Anatomy, vol. 2, 1896, p. 313.

—

Bather, Royal natural history, vol. 6, 1896, p. 300; Rep. British
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Assoc, for 1898, 1899, p. 923; in Lankester, A treatise on zoology, pt. 3, Echinoderma, 1900,

pp. 137, 195.

—

Delaoe and Herodard, Traitd de Zoologie concrfcte, vol. 3, 1903, p. 394.

—

MiNCKERT, Arch. Nat., Jahrg. 71, 1905, vol. 1, Heft 1, p. 166 (syzygies; regeneration).—A. H.

Clark, Proc. U.S. Nat. Miis., vol. 33, 1907, p. 130 (compari.son of proximal structure with

that of Antedon [Neo7nclra] imtUicnlor) ; Smithsonian Misc. Coll., vol. 50, pt. 3, 1907, p. 343

(included by P. H. Carpenter in the family Comatulidae).

—

ITamann, Bronn's Klassen und

Ordnungen des Tier-Reichs, vol. 2, Abt. 3, 1907, p. 1575.—A. II. Clark, Proc. U.S. Nat. Mus.,

vol. 34, 1908, p. 210 (referred to Ateleorinidae), p. 212 (occurs in the West Indies and Hawaii),

pp. 436, 501; vol. 35, 1908, p. 119, fig. 18, p. 119 (arm structure); Amer. Nat., vol. 42, No. 503,

1908, p. 724 (color); vol. 43, 1909, p. 580 (pinnulation).—Proc. U.S. Nat. Mus., vol. 36, 1909,

p. 362 (pinnulation compared with that of ComatUia); vol. 38, 1910, p. 118 (basals retained).

—

Kirk, Proc. U.S. Nat. Mus., vol. 41, 1911, p. 66 (belongs to Type 1 of free crinoids).

—

IIartlaub,

Mem. Mus. Comp. Zool., vol. 27, No. 4, 1912, p. 386 (history), p 480 (detailed account).—

A. H. Clark, Notes Leyden Mus., vol. 34, 1912, p. 151 (compared with Atopocrinus) ; Crinoids

of the Indian Ocean, 1912, p. 10 (occurs in the Hawaiian Is.; absent from Japan), p. 27 (range),

p. 63 (only genus in the family), p. 252 (original reference; type species); Internat. Rev. gesarat.

Hydrobiol. und Hydrogr., vol. 6, 1914, pp. 6 and following (occurs in both Atlantic and Indo-

Pacific; range and its significance); Die Crinolden der Antarktis, 1915, p. 182 (same); Smith-

sonian Misc. Coll., vol. 65, No. 10, 1915, pp. 11 and following (phylogenetical study); Unstalked

crinoids of the Siboga-'Es.pod., 1918, p. viii (discovery of a new type [Sibogacrinus] by the Siboga),

p. 262 (in key), p. 266 (key to the included species); Univ. Iowa Studies in Nat. Hist., vol. 9,

No. 5, 1921, p. 13 (West Indies and Indo-Pacific), p. 16 (in key) ; The Danish Ingolf-Expad.,

vol. 4, No. 5, Crinoidea, 1923, p. 44 (range, and included Atlantic species).

—

Gisl^n, Zool.

Bidrag Uppsala, vol. 9, 1924, pp. 44, 47, 55, 61 (obliquity of brachial articulations), p. 131,

p. 212 (pinnule gap retained).

—

^Mortensen, Handbook of the echinoderms of the British Isles,

1927, p. 22 (diagnosis).

—

Gisl£n, Kungl. Fysiogr. Siillsk. Handl., new ser., vol. 45, No. 11, 1934,

p. 18.

—

Cd^not in Grass6, Traits de zoologie, vol. 11, 1948, pp. 39, 71.

—

Gisl^n, Rep. Swedish

Deep Sea Exped., vol. 2, Zool., No. 4, 1951, p. 55 (depth range).

—

Hyman, The invertebrates,

vol. 4, Echinodermata, 1955, p. 53 (basals may be visible), text-fig. 23 A and B, p. 95.

Diagnosis.—A genus of Atelecrinidae in which the arms are 10 in number, IBr

series with the IBrj axillary being present; the first syzygy is between brachials 34-4;

there are no pinnules before the seventeenth (more rarely the thirteenth) brachials;

basals are present, visible as lovr triangles in the interradial angles of the calyx, some-

times, especially in small individuals, in contact by their attenuated lateral angles

beneath the radials; the cirrus sockets are flanked on either side by a high elevation

triangular in profile, the 2 elevations on either side of a socket being sometimes, especial-

ly in small specimens, joined by a rim about the proximal (ventral) border of the socket

forming with this a horseshoe-shaped ventrolateral rim highest at its two ends ; the cirri

are long, very gently curved, slender and delicate, usually lost in capture, composed of

more than 20 segments, of which the earlier are much elongated and the terminal 2 or

3 are about twice as long as broad; the terminal claw is conical and minute.

Type species.—Atelecrinus balanoides P. H. Carpenter, 18S1.

Geographical range.—From the Hawaiian Islands to Fiji and the Moluccas; from

Brazil northward to Florida; western coast of Ireland.

Bathymetrical range.—Fvom 532 [?384] to 1256 [?1479] meters.

Thermal range.—Fioia 3.89° C. to 8.61° C.

KEY TO THE SPECIES OF ATELECRINUS

a'. Centrodorsal with 15 columns of cirrus sockets (Hawaiian Islands; 1009-1479 meters).

conifer (p. 819)

o'. Centrodorsal with 10 columns of cirrus sockets.

b'. Columns of cirrus sockets segregated into 5 pairs by relatively broad naked interradial areas;
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sockets of the two columns in each radial area quite distinct from one another; interradial

ridges on the proximal portion of the centrodorsal, if present, low, rounded and short (Fiji

to Borneo and the Moluccas; 724 [7384]—795 [71115] meters) wyviUi (p. 820)

6*. The 10 columns of cirrus sockets closely crowded, not segregated into 5 pairs; projections flanking

the cirrus sockets more or less dovetailed with those of adjacent columns; interradial ridges

on the proximal portion of the centrodorsal usually high and sharp,

c'. Centrodorsal usually much longer than its basal width with the sides more nearly parallel

towards the base than further out (Brazil to Florida; 532-1256 meters).

balanoides (p. 823)

c*. Centrodorsal very slightly longer than its basal width, sharply conical (west coast of Ireland;

698-900 meters) .helgae (p. 831)

ATELECRINUS CONIFER A. H. Clark

[See vol. 1, pt. 1, figs. 14(p. 65), 223(p. 243), 405(p. 311)]

Alelecrinus conifer A. H. Clark, Proo. U.S. Nat. Mua., vol. 34, 1908, p. 213 (in key), p. 214 (descrip-

tion; Albatross sta. 3887); Crinoids of the Indian Ocean, 1912, p. 27 (much the largest species of

the genus), p. 252 (synonymy; locality).—HARTLAnB, Mem. Mus. Comp. Zool., vol. 27, No. 4,

1912, p. 485 (history and habitat).—A. H. Clark, Fisheries, Ireland, Sci. Invest., 1913, pt. 4,

p. 5 (compared with A. helgae); Unstalked crinoids of the Siboga-Exped., 1918, p. 266 (in key;

range).—GiSLfiN, Ann. Mag. Nat. Hist., ser. 9, vol. 16, No. 91, 1925, p. 12.

Diagnostic features.—The 15 columns of cirrus sockets, 3 in each radial division of

the centrodorsal, easily distinguish this species from all others in the genus.

Description.—The centrodorsal is long-conical wath the sides in profile only slightly

conve.K, 5 mm. broad at the base and 6 mm. high; the proximal portion is marked with

slight inten-adial ridges. The cirrus sockets are arranged in 15 columns, 3 in each radial

area. They are rather prominent and are furnished on each side with a longitudinally

elongate rounded triangular elevation which terminates rather abruptly distally. There
is no special elevation of the proximal or distal borders.

The cirri are all broken. The longest stump, which measures 35 mm. in length,

consists of 19 segments, of which the first two are short, the third is about half again as

long as broad, and the remainder are about 3 tunes as long as broad. The cirri are

strongly compressed laterally. The distal ends of the segments are not prominent on
the ventral profile as in A. balanoides.

The basals are very short, everywhere in close contact with the centrodorsal, form-

ing a uniform narrow band all around the calyx. The external ends of the basals in

each radial area lie in a plane, or are very gently concave and the interradial angles are

well rounded so that, viewed dorsally, the basal ring is seen to form a pentagon with

well-rounded angles and straight or very slightly incurved sides.

The radials are somewhat over twice as broad as long, closely united laterally, with

the dorsal surface almost flat and the distal edge almost straight, though bending up-
ward rather sharply in the interradial angles.

The IBr, are not quite so long as broad, with their lateral edges parallel; the distal

border is slightly incised; the whole dorsal surface gradually rises to form a slight tu-

bercle in the middle of the distal border with the middle of the posterior border of the

IBrj. The IBrj (a.xillaries) are about as long as broad, with the distal angle somewhat
sharper than the proximal which incises the IBri and the lateral edges stronglj^ oblique.

The longest remaining arm stump is broken off at the distal end of the twelfth

brachial. The length from the tip of the centrodorsal to the distal end of the twelfth

brachial is 25 mm. The first brachial is longer exteriorly than interiorly, with the

556-622—6T 53
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distal border slightly incised; the inner sides of adjacent first brachials just meet over

the distal angle of the axillaries, from that point diverging rapidly so as to leave a con-

siderable gap between them. The second brachials are iiTcgularly quadrate, with the

distal border strongly oblique, and the posterior with a sharp angular projection in-

cising the first. The first syzygial pair (composed of brachials 3+ 4) is very obliquely

wedge-shaped, over twice as long interiorly as exteriorly. The following braciiials

are very obliquely wedge-shaped, not quite so long as broad.

Syzygies occur between brachials 3+4, 6+ 7, 9+ 10, and 12+ 13.

The only known specimen has no pinniJes on the few remaining brachials.

A striking feature of this species is the conspicuous diamond-shaped aperture

in each interradius between the IBr series resulting from the strongly oblique lateral

edges of the axillaries and the wide divergence of the inner sides of the first brachials.

Locality.—Albatross station 3887; north coast of Molokai, Hawaiian Islands;

Mokuhoonild Islet bearing S. 15° W., 8.8 miles distant; 1009-1479 meters; temperature

4.17° C; globigerina mud; April 17, 1902 [A. H. Clark, 1908] (1, U.S.N.M., 22685).

ATELECRINUS WYVILLI P. H. Carpenter

Figure 52

See also vol. 1, pt. 1, figs. 123 (p. 192), 125 (p. 193); pt. 2, pi. 26, fig. 1164]

Aleiecrinus wyvilli P. H. Cabpenter, Journ. Linn. See. (Zool.), vol. 16, 1882, p. 492 (description;

Challenger sta. 174).—Gisl^n, Ark. Zool., vol. 19, No. 32, 1928, p. 13 (syzygies).

Aleiecrinus wymllii P. H. Carpenter, Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 72 (de-

scription; Challenger sta. 174C.), pi. 6, figs. 4, 5.

—

Walther, Einleitung in die Geologie als his-

torische Wiss., 1894, p. 299 (after Carpenter).—A. H. Clark, Crinoids of the Indian Ocean, 1912,

p. 32 (identity), p. 252 (synonymy; locality); Smithsonian Misc. CoU., vol. 61, No. 15, 1913, p. 68

(published references to specimens in B.M.; Challenger sta. 174C); Unstalked crinoids of the

Sihoffo-E.xped., 1918, p. 267 (in key; range).

Aleiecrinus wyvillei Hamann, Bronn's Klassen und Ordnungen des Tier-Reichs, vol. 2, Abt. 3, 1907,

p. 1575 Oisted).—A. H. Clark, Notes Leyden Mus., vol. 34, 1912, p. 153 (compared with A.

sulcatus)

.

Aleiecrinus sulcatus A. H. Clark, Notes Leyden Mus., vol. 34, 1912, p. 152 (description; Siboga sta.

85); Unstalked crinoids of the Siboga-Exped., 1918, p. 267 (in key; range; detailed description;

sta. 85), p. 268 (.Albalross sta. 5619), p. 272 (listed); fig. 16, p. 267; pi. 26, fig. 94.

Diagnostic features.—The 10 columns of cirrus sockets are segregated into 5 pairs

of colmnns, one pair in each radial area. These pairs of columns of cirrus sockets

are separated from their neighbors by relatively broad naked interradial spaces or

shallow grooves. The sockets of the 2 columns in each radial area are quite distinct

from each other. There are low, short interradial ridges on the proximal (basal)

portion of the centrodorsal, wath well-rounded summits.

Description of the type specimen [modified by A.M.C.].—-The centrodorsal is conical,

3 mm. broad at the base and 4 mm. high. The cirrus sockets are arranged in 10 colunms

of 4, rarely 5, each, two in each radial area. The 2 columns in each radial area are well

separated from those in the adjoining radial areas by intervening spaces, and do not

reach the dorsal pole. The adjacent rows of sockets tend to alternate in level. The

proximal (basal) portion of the centrodorsal is uniformly smooth, without any inter-

radial ridges; but the edge is marked by 5 slight incisions situated interi'adially. A
pair of prominent, conical, almost vertically directed tubercles borders each cirrus

socket laterally, and similar ones cover the apex of the centrodorsal.
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The cirri are unknown.

Tlie narrowly visible basnis arc nearly uniform in height throughout their whole
width, but are slightly arched in form. The apex of each arch is interradial, and the

very small interval between it and the notched edge of the centrodorsal below is occu-

pied only by perisome. Hence, the basal ring is really only in contact with the centro-

dorsal at its 5 lowest points, that is, at the interbasal sutures, inmiediately beneath
the middle of the radials.

The radials are barely half as long as the IBr, though twice as long as tlie basals;

they have exceedingly high muscle plates projecting inward.

The IBri are about as long as broad, with the distal border incised to receive the

backward projection from the IBro (axillaries). The sides of the IBri are slightly

flanged and the adjacent ones are nearly in apposition; except at the distal end where
they converge abruptly, the sides are parallel. The proximal half of the axillary is

narrower than the main part of the IBri but widens abruptly in the middle of its length

to define a distinct pore between adjacent division series. A similar but smaller pore

is formed between the first two pairs of brachials.

There are 10 smooth, cylindrical arms, all broken at or before the third S3'zygy

(9+ 10).

The first brachials are well separated laterally, and have their inner sides much
shorter than the outer; the distal border is incised to receive the strong backward
projection from the quadrate second brachials. The following brachials have markedly
unequal sides.

Syzygies usually occur between brachials 3+4, 6+ 7, and probably 9+10 but
are often irregular in position. The length from the proximal edge of the IBr, to the

second syzygy at brachials 6+ 7 is 8 to 8.5 mm. The width at brachials 3+4 is 1.7 mm.
No pinnule-bearing brachials remain.

The disk is almost naked, 4 mm. in diameter. The mouth is somewhat excentric

and is surrounded by a large peristome, immediately behind which is the anal tube.

The brachial ambulacra lie close down upon and between the muscle bundles.

Figure 52.

—

.-^uucrinus aycilli P. H. Carpenter, holotypc.

4 nnm
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Description of the type specimen of Atelecrinus sulcatus.—-The ceritrodorsal is

sharply conical, 3 mm. broad at the base and 4 mm. high. The cirrus sockets are

arranged in 10 columns of 4, more rarely 5, each, the 2 columns of each radial area

close together, the pairs of columns in each radial area separated from those in the

adjacent radial areas by shallow furrows which proximally are in width nearly equal

to the width of the neighboring cirrus sockets, but become gradually narrower distally.

The interradial separation of the columns of cirrus sockets is alwaj's somewhat greater

than the midradial separation. Each cirrus socket is bordered proximally and laterally

by a horseshoe-shaped rim which proximally scarcely rises above the general surface

of the centrodorsal, but on either side stands out as a high ridge so that in lateral view

the profile of the centrodorsal appears strongly serrate, the longer side of the teeth

being gently convex and roughly parallel with the dorsoventral axis, the shorter slightly

concave and at right angles to this axis. The ridges on either side of the cirrus sockets

gradually increase in thicloicss distally, but terminate rather abruptly just after attain-

ing their maximum height and thickness so that the border of the cirrus sockets distal

to them is not raised above the general surface of the centrodorsal. The basal outline

of the centrodorsal as viewed dorsally is pentagonal, each side of the pentagon being

slightly and evenly concave. Five well-marked rounded interradial ridges arc present

which slowly decrease in height and disappear at about the distal border of the first

-cirrus sockets. These ridges mark the angles of the pentagon when the centrodorsal

is viewed dorsally. Their height is scarcely more than sufficient to modify the nor-

mally circular base of the centrodorsal to a pentagon.

The basals form a very narrow band of almost uniform height between the radials

and the centrodorsal, though they are slightly higher in the angles of the calyx where

their exterior sm'face is raised to form a proximal continuation of the interradial ridges

on the centrodorsal.

The radials are relatively long, distally not quite twice as broad as the median

length. The profile of the dorsal surface is straight. The proximal edge is somewhat

shorter than the distal.

The IBrj are regularly oblong, about a third again as broad as long, entirely free

basally. There is almost no incision of the distal border but the distal lateral angles

are slightly cut awa^^ The IBr2 (axillaries) are broadly pentagonal, slightly broader

than long. Their lateral edges slope slightly inward and downward so as to form,

with the truncated distal corners of the IBr,, prominent water pores. Similar water

pores occur between the first and second brachials above the distal angles of the

axillaries.

The 10 smooth, straight-sided arms resemble those of the type of wyvilli itself.

Sj'zygies usually occur between brachials 3+4, 6+ 7, and 10+11 (or 9+ 10 on

two arms), and distally at intervals of 3 or 4 muscular articidations. The width at

3+4 is 1.9 mm., the length from IBr, to 6+ 7 is 9.5 mm. and to 10+ 11 is 13.5 mm.
The lowest pinnule, on two arms, is on the sixteenth brachial. The pinnules

are small and weak, long jointed and strongly flattened.

The visceral mass is high and narrow, and the ambulacral grooves reach the arms

along the summits of perisomic bridges as in Oephyrocrinus and in Thalassocrinus.

The mouth is central. The disk is unplated.

Notes.—A specimen dredged by the Albatross at station 5619, near the locality

(station 85) where the type of A. siilcatus was taken by the Siboga, appears to belong
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to this species. Compared with the type of A. sulcatus the centrodorsal is seen to be

somewhat more sharply pointed. There are the same interradial furrows. The prox-

imal interradial ridges, though prominent, are more rounded. The basals are visible

only in the interradial angles of the calyx, taking the form of low triangles with exces-

sively produced lateral apices which fail to meet the similarly produced apices of those

on either side. The radials are considerably shorter than those of the type of A. sul-

catus, and, when the specimen is viewed laterally, their dorsal profdes make consider-

ably more than, instead of less than, a right angle with each other. The elements of

the IBr series are proportionately shorter than those of the tj'pe of A. sulcatus, and the

brachials also are relatively slightly shorter. This gives the animal a more robust

and compact appearance.

Localities.—Siboga station 85; Makassar Strait, between Borneo and Celebes (lat.

0°36'30" S., long. 119°29'30" E.); 724 meters; fine gray mud; June 17, 1899 [A. H.

Clark, 1912, 1918] (1, Amsterdam Mus.).

Albatross station 5619; west of Halmahera (Gilolo); March Island (S.) bearing

S. 78° E., 7 mUes distant (lat. 0°35'00" N., long. 127°14'40" E.); 795 meters; fine

gray sand and mud; November 27, 1909 [A. H. Clark, 1918] (1, U.S.N.M., 36220).

Challenger station 174C; near Kandavu, Fiji (lat. [about] 19°06' S., long, [about]

178°1S'E.);411, 1115, or 384 meters; temperature (at 1115 meters) 3.89° C; August 3,

1874 [P. H. Carpenter, 1882, 1888; A. H. Clark, 1913] (1, B.M.). Type locality.

Geographical range.—From Fiji to the Moluccas and Borneo.

Bathymetrical range.—From 724 (?384) to 795 (?1115) meters.

Thermal range.—One record, 3.89° C.

Remarks.—Atelecrinus wyvilli was originally described by Carpenter in 1882 and

was redescribed and figured in 1888. The species was based on a single mutilated in-

dividual dredged by the Challenger at station 174C, which specimen I examined at the

British Museum in 1910.

In 1912 I described as a new species Atelecrinus sulcatus from Siboga station 85.

This was assumed to differ from A. imjmlli in having the centrodorsal, basals, and radials

everywhere in intimate contact, there being no perisomic lacunae as in A. wyvilli, in

having the centrodorsal more sharplj- conical in form with interradial ridges proximally

passing into interradial furrows between the columns of cirrus sockets, in the greater

height of the lateral ridges bordering the cirrus sockets, and in the absence of notches

on the proximal border.

The existence of perisomic lacunae between the basals and the centrodorsal in the

interradial angles in the type specimen of Atelecrinus wyvilli I believe to have been due

to a partial decalcification before it came into Carpenter's hands. As the other diiFer-

ences shown are all of minor importance there can be no doubt that Atelecrinus sulcatus

and A. wyvilli are conspecific.

ATELECRINUS BALANOIDES P. H. Carpenter

FiouRE 53

[See also vol. 1, pt. 1, figs. 124(p. 193), 21S(p. 243), 300(p. 264), 406(p. 311), 430(p. 321), pi. 8 figs.

573-575; pt. 2, pi. 26, fig. 1163]

Antedon cubensis PocRTALfes, Bull. Mus. Comp. Zool., vol. 1, No. 11, 1869, p. 356 (in part; coast

of Cuba, 450 fms. [specimen descnbod= Trichometra cubensis]); vol. 5, No. 9, 1879, p. 214

(Blake sta. 43, 339 fms.).
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Atelecrinua cubeiisis P. H. Carpenter, Bull. Mus. Comp. Zool., vol. 9, No. 4, 1881, p. 166 (off Cojima,

Cuba, 450 fms.; Ajitedon cubensis Pourtal^s, in part; characters)
, p. 168 (comparison with A. bala-

noides); pi. 1, fig. 7; Journ. Linn. Soc. (Zool.), vol. 16, 1882, p. 491 (detailed description; 1 speci-

men, off Cojima, 450 fms.); Challenger Reports, Zoology, vol. 11, pt. 32, 1884, p. 379 (locality).

—

LotKiNGTON, Standard natural history, vol. 1, 1884, p. 144 (from Carpenter).—P. H. Carpenter,

Challenger Reports, Zoology, vol. 26, pt. 60, 1888, pp. 69-73 (comparisons with other species),

pp. 369, 374 (locality).—A. H. Clark, Proc. U.S. Nat. Mus., vol. 33, 1907, p. 155 (name not

tcnahle; pnurlalesi proposed as a substitute).

—

Hamann, Bronn's Klassen und Ordnungen des

Tier-Reichs, vol. 2, Abt. 3, 1907, p. 1575Gisted).

—

Hartlaub, Mem. Mus. Comp. Zool., vol. 27, No.

4, 1912, p. 281 (listed), p. 386 (history), p. 484 (comparison of type specimen with balanoides),

pi. 14, figs. 3, 8, 9.

Alelecrinus balanoides P. H. Carpenter, Bull. Mus. Comp. Zool., vol. 9, No. 4, 1881, p. 1Q6 (lilake

sta. 43, 339 fms.; Challenger, near Pernambuco, 350 fms.; Blake stas. 150, 151, 222, 260, 291-375

fms.; characters), p. 167 (basals and centrodorsal)
,
p. 168 (comparison with A. cubensis), pi.

1, figs. 1-6; Journ. Linn. Soc. (Zool.), vol. 16, 1882, p. 489 (detailed description; Challenger sta.

122; other localities as before) ; Challenger Reports, Zoology, vol. 11, pt. 32, 1884, pp. 376, 380.—

LocKiNOTON, Standard natural history, vol. 1, 1884, p. 144 (from Carpenter).—P. H. Carpen-

ter, Challenger Reports, Zoology, vol. 26, pt. 60, 1888, p. 70 (detailed description; Challenger

sta. 122), p. 374 (distribution), pi. 6, figs. 6, 7.

—

Walther, Einleitung in die Geologie als his-

torische Wiss., 1894, p. 299 (after Carpenter).

—

Bather, in Lankester, A treatise on zoology,

vol. 3, Echinoderma, 1900, p. 196, fig. CXVIII.— Minckert, Arch. Naturg., Jahrg. 71, vol. 1,

1905, Heft 1, p. 172 (syzygies; pinnulation).—A. H. Clark, Proc. U.S. Nat. Mus., vol. 33,

1907, p. 130 (comparison of proximal structure with that of Antedon [Neometra] multicolor),

p. 155 (history).

—

Hamann, Bronn's Klassen und Ordnungen des Tier-Reichs, vol. 2, Abt. 3,

1907, p. 1575 (listed).—A. H. Clark, Notes Leyden Mus., vol. 34, 1912, p. 151 (disk compared

with that of Atopocrinus sibogae).—Hartlaub, Mem. Mus. Comp. Zool., vol. 27, No. 4, 1912,

p. 281 (in Blake collection), p. 386 (history), pp. 481-485 (Blake stas. 43, 150, 151, 222, 260

[specimens examined from 150, 151, 260]; detailed account), p. 482, fig. 15, a-d, p. 483, fig.

16, a, b; pi. 14, figs. 1, 2, 4, 6, 7.—A. IL Clark, Fisheries, Ireland, Sci. Invest., pt. 4, 1913, p.

5 (compared with A. helgae); Smithsonian Misc. Coll., vol. 61, No. 15, 1913, p. 68 (published

references to specimens in the B.M.; Challenger sta. 122); Unstalked crinoids of the Siboga-

Exped., 1918, p. 267 (in key; range; synonymy); Tlie Danish Ingolf-Exped., vol. 4, No. 5, Cri-

noidea, 1923, p. 44 (range).—Gislen, Ark. Zool., vol. 19, No. 32, 1928, p. 12 (brachial

articulation).—H. L. Clark, Mem. Soc. Cubana Hist. Nat., vol. 15, No. 1, 1941, p. 13 (Atlantis

sta. 2990), p. 14 (comparison with pourtalesi).—A. H. Clark, Bull. U.S. Fish. Comm., vol.

55, 1954, p. 374 (listed).

Atelecrinus, sp. P. H. Carpenter, Bull. Mus. Comp. Zool., vol. 9, No. 4, 1881, p. 152 (Blake stas.

150, 151, 222).—A. Agassiz, Bull. Mus. Comp. Zool., vol. 15 (reprinted as "Three Cruises of the

Blake," vol. 2), 1888, fig. 416, p. 124.

Atelecrinus pourtalesi A. H. Clark, Proc. U.S. Nat. Mus., vol. 33, 1907, p. 155 (new name for Atele-

crinus cubensis P. H. Carpenter, not Anledon cubensis Pourtal^s).

—

Hartlaub, Mem. Mus.

Comp. Zool., vol. 27, No. 4, 1912, p. 484 (history of the name).—H. L. Clark, Mem. Soc. Cubana

Hist. Nat., vol. 15, No. 1, 1941, p. 13 (Atlantis sta. 3341; distinct from balanoides)

.

Diagnostic features.—Since the 10 columns of cirrus sockets are not noticeably

marked off into radial pairs by interradial spaces and since the columns alternate in

level on the centrodorsal, the projections flanking the cirrus sockets of an}' two adjacent

columns tend to be crowded into a single, more or less zigzag, row; in shape the cen-

trodorsal has straight sides near the base and then tapers evenly to the fairly sharp

apex; it is distinctly higher than its basal diameter, and the interradial ridges on the

basal portion are usually high and sharp; finally the IBri have no appro.xiraating lateral

flanges.

Description.—The centrodorsal is conical but with the sides almost parallel near

the base, reaching 3.5 mm. in width at the base and 5 mm. in height, though usually

somewhat smaller. It bears 10 columns of cirrus sockets of from 4 to 6 each, 2 columns
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to each radial area, the pairs of columns in each radial area being separated from each

other proximally by more or less marked interradial ridges. In the young, each cirrus

socket is bordered by a strongly developed ventrolateral horseshoe-shaped ridge rather

higher at its two ends than elsewhere, the two ends being somewhat projecting. In

older animals this ridge decreases in height pro-ximally (ventrally), where it finally

becomes obsolete, witli the result that the cirrus sockets are merely flanked on each

side by a prominent lateral tubercle longitudinally elongated and triangular in side

view. These tubercles give the appearance of interrupted longitudinal ridges bordering

each column of cutus sockets. Though well separated in the j'oung, the cirrus sockets

later gradually become larger with the result that in the largest examples thej^ are

closely crowded. As the sockets of one column alternate in position with the sockets in

the columns on either side, the lateral tubercular prominences of neighboring columns

finally come to lie in a straight line and the cirrus sockets are separated all around the

centrodorsal by prominent serrate ridges, their proximal and distal borders not being

marked by prominences or ridges of any kind.

The cirri are very rarely recovered. A cirrus which appears to lack but a single

distal segment measures 30 mm. in length and is composed of 28 segments (Carpenter

records about 35 in a cirrus, presumably from a Blake specimen since the Challenger

specimen had none), of which the first four are very short and the following are four or

five times as long as their proximal widths, gradually becoming shorter distally with the

result that the last two are scarcely tmce as long as broad. The segments all have

prominent ventral ends which more or less overlap, this feature being most pronounced

in the distal half but becoming less marked again terminally. Excepting for the proxi-

mal segments, the cirri are very strongly compressed laterally. The dorsoventral

height of the segments increases somewhat in the outer half, gradually decreasing again

in the terminal portion with the result that the last 6 segments taper rapidly to a point.

According to Carpenter, the terminal claw is very small. In a specimen which was

taken by the Atlantis off Cuba and which H. L. Clark attributed to Atelecrinus pour-

ialesi, the bases of some cirri were left intact as far as the sixth segment. Dr. Clark

Figure 53.

—

Atelecrinus balamides P. H. Carpenter, paratype, B.M.,

88.11.9.1, ChalUnger station 122.

4 mm
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does not state bow far up on the centrodorsal these cirri are placed. Their second

segment is ah'ead}^ twice as long as wide and the sixth is five times as long as its median

width, being somewhat expanded at the ends. This specimen has the centrodorsal

"rather more than 3 mm." in height and "less than 3 mm." in basal diameter. The

six cirrus segments together measure up to 9 mm. in length.

The disk may bear a few minute calcareous granules on its ventral surface and also

on its sides between the post-radial series; in other specimens it is nearly or quite naked.

The mouth is somewhat excentric and is surrounded by a large peristome. Near the

mouth is the anal tube, which also is slightl.y excentric in position.

The basal ring is a very thin circlet of plates. Exteriorly the basals are visible as

very low triangles; interradially they are somewhat elevated and may form prominent

tubercles upon the inteiTadial ridges of the centrodorsal. In the young the basals

are relatively larger, externally forming a broad ring of nearh' uniform height (0.5 mm.)
all around the calyx, and rising only very slightly in the interradial angles where, however,

they project outward somewhat. With advancing age the radial portion of the basals

becomes more and more narrow until finally it is visible only as a narrow line connecting

the interradial triangles, which, with the decrease in the height of the radial portion

of the basals, become more marked.

The radials are short and dorsally nearly flat in the fully growTi, but longer, often

half as long as broad, in the young.

The IBri are about twice as broad as long in the larger individuals, with the distal

border but little incised. The sides are straight. In smaller specimens thej^ are about

as long as broad and often have the distal border considerably incised. The IBro (axil-

laries) are pentagonal in the larger specimens and sometimes as much as tvrice as long

as the IBn with little, if any, backward projection; but in the smaller specimens they

are more and more rhombic, about as long as broad, with a strong proximal projection.

The distal sides are concave and the distal angle is truncated at the tip.

The 10 arms are seldom preserved much beyond the first few sj-zygies. The fiist

brachials are wedge-shaped, interiorly separated at the base by the truncated distal

angle of the axillary. The second brachials are quadrate, with the distal border very

oblique. The sjmarthrial articulations between the elements of the IBr series and the

first two brachials rise to a low more or less pronounced tubercle. The first svzygial

pair (composed of brachials 34-4) is very obliquely wedge-shaped with the inner side

much longer than the outer. The following brachials have very oblique ends and

markedly unequal sides; they are at fii-st slightlj' broader than long, but after about the

seventeenth they become longer than broad, and in the middle of the arm nmch longer

than broad. The distal part of the arm is unknown. In cross section the division

series and proximal brachials are more or less cylindrical but their sides may be somewhat
flattened.

Syzygies occur between brachials 3 -(-4 and then at intervals of from 2 to 7 (usu-

ally from 2 to 4) muscular articulations.

The lowest pinnule is almost always on the seventeenth brachial (the twelfth

brachial of Carpenter), exceptionally as early as the thirteenth brachial (the tenth

brachial of Carpenter). It is about 3.5 mm. long and is composed of about 12 segments,

of which the first is short, the second is somewhat longer than broad, and those follow-

ing become progressively elongated. The pinnules immediately succeeding appear

to be similar, but the first segment is shorter and more crescentic, and the second is
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trapezoidal. According to Carpenter, the pinnules after the lowest increase in size,

decreasing again toward the arm tips. The lower segments of the middle and later

pinnules bear irregular spinous processes on their dorsal edges.

Notes.—Hartlaub remarked that Carpenter's figure of Atelecrinus balanoides (1881,

fig. 1) gave a too diagrammatic representation of the centrodorsal. The horseshoe-

shaped rims about the cirrus sockets are scarcely so well marked, while the distal ends

of these rims stand up in a much sharper and more spinelike manner than is shown.

The sides of the centrodorsal, which appear as almost smooth, are in reahty markedly

imeven and more as they appear in Carpenter's figure of Atf.lecrinus cubensis (1881,

fig. 7). The cirrus sockets have a strong central excavation bounded by a prominent

horseshoe-shaped rim, and this is outwardly bordered by a narrow oblique surface

which is covered by the base of the cirrus. On Carpenter's figure 1 the bases of the

cirri appear to be surrounded by the horseshoe-shaped rims, which in reahty is not the

case. The basal cirrus segment is very broad in comparison with the 3 short following

segments and is not circular in section but laterally compressed and oval. The basals

are only visible interradially, and in this respect Carpenter's figure is incorrect. In

no case can there be found radially any separation between the radials and the

centrodorsal, all traces of an original separation having entirely disappeared. In the

specimen from Blake station 260 also, which is only half as large, the basals are not

nearly so widely visible as in Carpenter's figure 3, being at the most only perceptible as

a very narrow line. There is always a sharp division between the centrodorsal and the

lowest calyx plates. The radials are markedly longer than is shown by Carpenter.

This last statement also holds for the smallest of the specimens examined by
Hartlaub (from station 151) which is about half as large as that from Grenada (station

260). In it the basals have about the relations shown by Carpenter.

The surface of the centrodorsal in the specimen from Grenada is somewhat less

spiny than it is iu the others.

Gislen (1928) has given some details of the occurrence and form of the syzygies.

Proximally they occur at intervals of usually two muscular articulations, that is be-

tween brachials 3+4, 6+ 7, 9+10, and 12+ 13, and distally at intervals of four or five

muscular articulations. The syzygies themselves are without muscular fossae; there

are 11 to 12 syzj^gial septa in the dorsal half of the ossicles, which are rather distinct

and 7 to 8 of them are complete. There is a large deep excavation around the lumen.

In the other articulations the muscular fossae are very high. There is no reversion

of the proximal brachials and the distal brachials are long and slender, over twice as

long as broad.

The Challenger specimen of balanoides (fig. 53) has the centrodorsal 4.1 mm. Ln

vertical height and 3.2 mm. in basal diameter. Even at this size the basals still form

a complete, though very narrow, ring separating the centrodoraal from the radials.

The short suture between adjacent basals is very hard to see.

Localities.—Albatross station 2415; off Fernandina, northern Florida (lat. 30°44'00"

N., long. 79°26'00" W.); 804 meters; temperature 7.56° C; coral, coarse sand, shells,

and foraminifera; April 1, 1885 (1, U.S.N.M., 34956).

Blake station 43; south of the Dry Tortugas, Florida Gat. 24°08'00" N., long.

82°51'00" W.); 620 meters; temperature 7.22° C; 1877-78 [Pourtal6s, 1879; P. H.

Carpenter, 1881, 1882, 1888] (1, M.C.Z., 233).

556-622—67 54
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Fish Hawk station 7285; south of Key West, Florida (lat. 24°15'00" N., long.

81°47'30" W.); tJ20 meters; temperature 8.61° C; bottom density 1.0252; sand; Feb-

ruary 19, 1902 (1, U.S.N.M., 34820).

Albatross station 2117; eastern Caribbean, near Aves rock (lat. 15°24'40" N.,

long. 63°3r30" W.); 1248 meters; temperature 4.28° C; yellow mud and fine sand;

January 27, 1884 (1, U.S.N.M., 16893).

Blake station 150; Lesser Antilles, between St. Ivitts and Nevis (lat. 17°11'22" N.,

long. 62°46'00" W.); 683 meters; temperature 7.22° C; fine sand and black specks;

January 15, 1879 [P. H. Carpenter, 1881, 1882; Hartlaub, 1912] (1, M.C.Z., 43).

Blake station 151; off Nevis (lat. 17°08'21" N., long. 62°42'00" W.); 651 meters;

January 15, 1879 [P. H. Carpenter, 1881, 1882; Hartlaub, 1912] (1, M.C.Z., 230).

Albatross station 2751; southwest of Nevis (lat. 16°54'00" N., long. 63°12'00"

W.); 1256 meters; temperature 4.44° C; blue globigerina ooze; November 28, 1887

(1,M.C.Z., 231).

Blake station 222; off St. Lucia (lat. 13°58'37" N., long. 61°04'45" W.); 771

meters; temperalm-e 5.83° C; sand and ooze; February 16, 1879 [P. H. Carpenter,

1881, 1882] (1, MC.Z., 229).

Blake station 260; off Grenada (lat. 12°03'30" N., long. 61°47'10" W.); 532 metei's;

temperature 8.33° C; sand and ooze; February 28, 1879 [P. H. Carpenter, 1881, 1882;

Hartlaub, 1912].

Albatross station 2756; off Ceara, Brazil (lat. 3°22'00" S., long. 37°49'00' W.);

762 meters; temperature 4.72° C; gray sticky specks; December 14, 1887 (1, M.C.Z.,

232).

Challenger station 122; off Barra Grande, near Pemambuco, Brazil (lat. 9°05' S.,

long. 34°50' W.); 640 meters; red mud; September 10, 1873 [P. H. Carpenter, 1881,

1882, 1888; A. H. Clark, 1913] (1, B.M.).

Atlantis station 2990; off Puerto Sagua la Grande, Nicholas Channel, Santa Clara

Province, Cuba; 713 meters [H. L. Clark, 1941] (5).

Atlantis station 3341; off the south coast of Santa Clara Province, Cuba, in the

Golfo Cazones; 566-777 meters [H. L. Clark, 1941] (1, ?M.C.Z.).

Bibb station 139P; off Cojuna, near Havana, Cuba; 823 meters; March 4, 1869

[Pourtal^s, 1869; P. H. Carpenter, 1881, 1882, 1888; Hartlaub, 1912] (specimen lost).

Geographical range.—From Pernambuco, Brazil, northward to northern Florida.

Bathymetrical range.—From 532 to 1256 meters; the average of 14 records is 771

meters.

Thermal range.—FTom 4.28° C. to 8.61° C; the average of 9 records in 6.46° C.

Type locality [by A.M.C.].^—There is some doubt about the exact type locality of

this species, whether it is Blake station 150 or 151. Carpenter based the species on

specimens from five Blake stations and one Challenger station but said that the best

one (1881, pi. 1, fig. 1) was from Blake station 151. Hartlaub in 1912 gave photographs

of this specimen (pi. 14, figs. 1 and 2 (pt.) which he captioned as the "Original-

Exemplar") and of the two others which were all that reached him from Blake stations

150 and 260 (the latter also designated "Original-Exemplar"). The specknen from

station 151 appears to be the only one with stumps of cirri remaining attached to the

centrodorsal, and so must be the specimen which H. L. Clark called the holotype

in 1941, comparing it with an Atelecrinus taken by the Atlantis. Unfortunately,

Dr. Elisabeth Deichmann of the Museum of Comparative Zoology (to whom I am
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indebted for the information) tells me that the specimen from Blake station 150 is

designated as the type of halanoides. It has the centrodorsal 4 mm. in height and 3

mm. in basal diameter, though the maximum diameter is a Httle greater. Fortunately,

both stations are close together in the vicinity of Nevis in the Leeward Islands at

667(± 16) meters, which will suffice for the type locality, but if a holotype is designated,

despite the labehng, it should be the one figured by Carpenter from Blake station 151.

History.—The first specimen of this species to be obtained was dredged in 1869 by
the Bibb at station 139P off Cuba. Two small comatulids were taken which Count
Pourtal^s later in the same year described under the name of Antedon cubensis. His

description, however, applied only to the larger specimen, which is the type of what is

now called Trichoinetra cubensis, and he made no reference to the characters of the

smaller and more mutilated individual.

Ten years later, in 1879, Pourtal^s recorded this species again under the name of

Antedon cubensis from Blake station 43. He remarked that the two damaged specimens

lacking cirri and arms differed somewhat from his type specimen, but possibly the dif-

ferences were due to age. He then described one of these specimens in considerable

detail and remarked that a smaller equally mutilated specimen had previously been

dredged by himself at i^i!'66 station 139P.

In 1881 in his preliminary report on the comatulids collected by the Blake and

other American ships, Carpenter recognized the fact that the two specimens from Blake

station 43 and the smaller and more mutilated one from Bibb station 139P were very

similar to one another and entirely different from the type specimen of Antedon cubensis.

He mentioned other examples of the same nature as these three from Challenger station

122 and Blake stations 150, 151, 222, and 260.

The peculiarities of these crinoids were discussed by Carpenter at considerable

length, and he conferred upon them the new generic name Ateleerinus. The original

specimen from Bibb station 139P was so different from those obtained later that he

regarded it as a distinct species which he called, using Pourtales' name, cubensis; the

others he considered as representatives of a new species which he called balanoides.

He gave figures of the single specimen of Ateleerinus cubensis from Bibb station 139P
and of the best specimen of A. balanoides obtained, which was from Blake station 151,

as well as of parts of another specimen which he dissected.

In 1882 Carpenter published a formal diagnosis of the new genus Ateleerinus (se-

lecting as the type species A. balanoides) as well as descriptions of the three known
species, balanoides, cubensis, and tvyvUli, the latter, from Challenger station 174, being

here mentioned for the first time.

In the Challenger report on the stalked crinoids (1884) Carpenter discussed the

peculiarities of the genus Ateleerinus at considerable length. He mentioned A. cubensis

from the original locality off Cojima and A. balanoides from Challenger station 122 and

Blake station 43.

In the Challenger report on the comatulids (1888) Carpenter recapitulated the his-

tory of this genus and its species. He redescribed the genus in great detail and rede-

scribed and figui'ed A. balanoides, which he gave as from Challenger station 122 and as

"also obtained by the U.S. Coast Survey steamer Blake at five stations in the Carib-

bean Sea between 291 and 422 fathoms [532 and 771 meters]." Ateleerinus cubensis

was included in the key to the species of the genus, but was not formally described.
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He noted that there wore known at that time 11 different individuals of representatives

of this genus, 1 each of A. cubensis and A. vn/villi, and 9 of A. balanoides.

After Carpenter's death the Blake material was turned over to Dr. Clemens Hart-

laub, and a preliminary study of it was made under his supervision by Dr. Wilhclm

Minckert. In 1905 the latter published some notes on the occurrence of the syzygies

and on the pinnulation of Atelecrinus balanoides resulting from his study of these

specimens.

Carpenter used the name (Atelecrinus) cubensis for the species represented by the

single specimen dredged at Bibb station 139P, crediting it to Pourtalfes.

[Note by A.M.C] In the belief that the specific name cubensis was invalidated by

its prior use as Antedon cubensis by Pourtalds, Mr. Clark in 1907 renamed the species

represented by the smaller Bibb specimen as Atelecrinus pourtalesi. It seems to me that

this was unnecessary if Carpenter is considered as the authority for Atelecrinus cubensis,

as indeed he was, though he himself stiU credited the name to Pourtal^ in 1S82. Ilart-

laub (1912) has also pointed this out. However, as long as cubensis and balanoides

are regarded as synonymous, the problem does not arise.

History [continued, by A.H.C.].—In 1912 Hartlaub pubhshed a detailed account of

the Blake collections. Of the eight Blake specimens of A. balanoides mentioned by

Carpenter, he had before him only three, one each from stations 150, 151, and 260. He
quoted Carpenter extensively and redescribed the species on the basis of the available

material, giving photographic reproductions of all three specimens as well as of the type

specimen of Atelecrinus cubensis. He also quoted from a letter of mine written in De-

cember 1909 in which I had said that "Atelecrinus cubensis is nothing but an immature

specimen of A. balanoides." [Apparently Hartlaub remained unconvinced of this since

he captioned the photographs of the type specimen of cubensis under that name, besides

crediting it to Carpenter rather than PourtalSs.—A.M.C] In 1910 I examined the speci-

men of A. balanoides from Challenger station 122 at the British Museum, mentioning the

fact in 1913. Inl918I included A. balanoides in a key to aU the species of Atelecrinus

then known, naming cubensis and pourtalesi as synonyms, and in 1923 gave its range,

based on unpublished as well as published data.

Remarks [by A.M.C.].—The only recent record of balanoides is that of H. L. Clark

in 1941 from the collections of the Atlantis off Cuba. The five specimens from station

2990, he said, are fairly typical and the smaller ones probably had arms about 75 ram.

long. The largest has the calyx 7 mm. in diameter. He also recorded under the name

pourtalesi a specimen from station 3341, which revives the question as to whether or not

there are two species of Atelecrinus in the West Indian area. The photographs given

by Hartlaub of the lost type specimen of cubensis show that the ornamentation of the

centrodorsal was very marked, more so than is suggested by Carpenter's drawings.

Dr. H. L. Clark commented on a similar elaboration in the Atlantis specimen. The

articulations of the brachials in cubensis also appear to be much more expanded than

those of balanoides.

Carpenter considered that the main differences between the two lie in the uniform

width of the visible part of the basals and in the more prominent proximal projections

of the axillaries and second brachials (i.e., synarthrial tubercles) in cubensis. The large

size of the basals is possibly attributable to the smaller size of the holotype of cubensis,

and the development of synarthrial tubercles is somewhat variable in other comatulid

species. However, Hartlaub added a further difference in that the first two brachials



PART 5 A MONOGRAPH OF THE EXISTING CRINOIDS 831

of each arm of cubensis are wall-sided, while they are not so in balanoides. He also em-
phasized the greater elaboration of the prominences on the centrodorsal in cubensis.

H. L. Clark unfortunately made no comment on the shape of the proximal brachials of

his specimen, but as it did retain the bases of some cirri, unlike the holotj^pe of cubensis,

he was able to contrast these with the stumps remaining on the Blake holotype of

balanoides, which was presumably from station 151. Carpenter's description and
figures (and more particularh' those of Hartlaub) of this specimen show that there are

three or four short segments at the base of the cirri followed by much more elongated

segments. H. L. Clark describes the cirri of the Atlantis specimen as having onh'^ the

first segment short, the second being already twice as long as broad and the following

ones progressiveh' longer. He comments that they are much more slender and cylindri-

cal than in balanoides, where they are apparently rather flattened laterally, at least at

the base. If the enlargements given in Hartlaub's captions to his plate 14 are accurate,

the height of the centrodorsal in the holotype of balanoides is about 4 mm. and only a

little larger than that of the Atlantis specimen. Such a small difference in size would
not be sufRcient to account for the more slender cirri of the Atlantis specimen, and I am
inclined to believe that it is H. L. Clark who is correct in thinking that two distinct

species of Atelecrinus do occur in the West Indian area. However, with no material at

hand but the single Challenger specimen of balanoides, which lacks the cirri, I can come
to no conclusion about this problem. The differences in the ornamentation of the cen-

trodorsal, in the shape of the proximal brachials, and particularly in the cirri, may well

prove to provide valid distinctions, but until more material is available, I am leaving

cubensis (jiourtalesi) in the synonymy of balanoides, where Mr. A. H. Clark placed it.

ATELECRINUS HELGAE A. H. Clark

Atelecrinus helgae A. H. Clark, Fisheries, Ireland, Sci. Invest., 1913, pt. 4, p. 4 (description; Helga
sta. CXX; comparisons).—Unstalked crinoids of the Siboga-Hxped., 1918, p. 267 (in key; range);

The Danish Ingolf-Exped., vol. 4, No. 5, Crinoidea, 1923, p. 44 (range [inchidinc; that of an un-
recorded specimen]).

—

Gisl£n, Zool. Bidrag Uppsala, vol. 9, 1924, pp. 43, 47, 53 (obliquity of

articulations), p. 83 (additional data); fig. 12, p. 45; figs 25, 26, p. 50; fig. 91, p. 81; fig. 117, p.
93.—MoRTENSE>f, Handbook of the echinoderms of the British Isles, 1927, p. 22 (diagnosis;

localities) ; fig. 10, p. 23.

—

Koehlee, Les ^chiuodermes des raers d'Europe, vol. 2, 1927, p. 133
(listed).—GisLfiN, Ark. Zool., vol. 19, No. 32, 1928, p. 13.

Diagnostic features.—This species very closely resembles A. balanoides, from which
it seems to differ only in being smaller and in having the centrodorsal sharplj- conical

and only very sUghtly longer than the basal width.

Description.—The centrodorsal is sharply conical, 2.5 mm. in diameter at the base

and 3 mm. long interradially, measured along its side [probably about 2.75 mm. in

vertical height—A.M.C.]. The cirrus sockets are arranged in 2 regular very closely

crowded columns in each radial area, 3 or 4 to a column. On either side of each cirrus

socket is a subtriangular thickening, the swollen fulcral ridge, which is produced out-

ward and shghtly downward (distallj-) so that the centrodorsal has a strongly serrate

profile. In the midradial Ime these processes fomi a zigzag line running down the

center of the radial area. In the interradial lines thej" lie on either side of a very narrow
shtlike furrow. In the basal portion of the centrodorsal there are 5 prominent in-

terradial ridges which run from the produced center of each basal downward, becoming
narrower, sharper and lower, disappearing between the proximal cirrus sockets.

The cirri are XXXV, all lacking.
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The basals are very sliort, with the iiitciracHal portion swollen and rising to the

height of the ridge on the proximal portion of the ccntrodorsal, and the radial portions

reduced to a narrow line separating the radial from the centrodorsal.

The radials are short, 4 or 5 times as broad as long in the median Ime.

The IBr, are approximately oblong, nearly twice as broad as long in the median

line; the median portion of the distal edge is slightly incised. The IBrj (axillaries)

are nearly rhombic, about as broad as long, with the anterior angle slightly produced.

The proximal portion of the lateral edge may be produced into a rather prominent

tubercle corresponding to a slight thickening of the anterolateral angle of the IBr,,

or both the lateral edge of the IBri and that of the axillary may be cut away so that

they form an obtuse angle with each other as in A. conifer.

None of the 10 arms are preserved beyond the ninth brachial (the hj^pozygal of the

third syzygial pair). The brachials resemble those of A. balanoicles, but are propor-

tionately slightly shorter.

The length of the type specimen from the tip of the ccntrodorsal to the third

syzygy is 13 mm.
Notes [by A.M.C].—In 1924 Gislen gave some details and figures of the brachial

articulations of this species, presumably from a study of the Thor specimen, and in 1927

Mortensen published a figure of the calyx and arm bases, again probably of this speci-

men. It appears from this that the cirrus sockets are not in very regular columns.

He did not give the size of the centrodorsal but the specimen is presumably larger than

the type since the basals are only visible as small interradial triangles. Even in the

type with the centrodorsal about 2.5 mm. high the radial parts of the basals are "reduced

to a narrow line separating the radial from the centrodorsal." In A. halanoides from the

West Indies the basals seem to be a little more prominent since the holotype from Blake

station 151, with the centrodorsal probably about 4 mm. high, still has the basals

forming a continuous band around the calyx. However, there must be considerable

variation in this since the Challenger specimen of halanoides, which also has the cen-

trodorsal 4 mm. high, has the basals barely visible radially.

Localities.—Helga station CXX; northwest of Galway Bay, western Ireland (lat.

53°58' N., long. 12°24' W.); 698 meters; August 24, 1901 [A. H. Clark, 1912, 1918,

1923] (1, U.S.N.M., 35779). Type locality.

Thor; southwest of the Faroe Islands (lat. 61°15' N., long. 9°35' W.); 900 meters;

May 22, 1904 [A. H. Clark, 1923; Gislen, 1924; Mortensen, 1927] (1, CM.).

SIBOGACRINUS, gen. nov.. A. H. Clark

Alelecrinus (part) A. H. Clark, Notes Leyden Mus., vol. 34, 1912, p. 153; Unstalked crinoids of

the Siboga-Exped., 1918, pp. viii, 266, 269.

Diagnosis.—A genus of Atelecrinidae in which the arms are 10 in nmnbor, IBr

scries being present with the IBr2 axillary, and the first syzygy is between brachials

3^4. The basals are very large, their height equal to more than half their width,

and are broadly in contact laterally. The surface of the centrodorsal is smooth, with

no elevations flanking the cirrus sockets. The cirri are recurved, with not more than

20 segments, of which those in the outer third arc much shorter than the proximal,

and but little longer than broad. The terminal claw is long, stout, and recurved.

Type species.—Alelecrinus anomalus A. H. Clark, 1912.

Geographical range.—Only known from the Moluccas.

Bathymetrical range.—Only known from 1633 meters.
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SIBOGACRINUS ANOMAI.fS (A. H. CUrk)

[See vol. 1, pt. 1, fig. 414, p. 319)

Atelecrimis anomalus A. II. Clark, Notes Leyden Mus., vol. 34, 1912, p. 153 (description; Siboga
sta 177); Unstalked crinoids of the Siboga-Exped., 1918, p. viii (a new t>-pe [of Atelecrinus]
discovered by the Sihoga), p. 266 (in key; range), p. 269 (detailed description: sta. 177); fig. 17,
p. 269, p. 274 (listed), pi. 26, fig. 96.—GisLfiN, Zool. Bidrag. Uppsala, vol. 9, 1924, p. 166 (com-
parison with fossil Jaekelomelra); Ark. Zool., vol. 19, No. 32, 1928, p. 11.

Description.—The centrodorsal is very long, about 1.8 mm. broad at the base
and 3 mm. long in the radial line, cylindrical in the pro.ximal third, from that point
onward conical, the transition from the cylindrical to the conical portion beino' rather
abrupt. The cirrus sockets are moderate in size, and are arranged in 10 evenly spaced
columns, 3, rarely 2 or 4, to a column. Each socket is separated from its neighbors
in the same column by about the same distance that the columns are apart. The
surface of the centrodoreal is smooth and undifferentiated. The cirrus sockets are
simple excavations, without the raised borders found in the species of Atelecrinus.
In each cirrus socket, just pro.ximal to the middle, a half conical ridge extends in from
either side; these ridges are triangular in outline, the apex of the triangle abutting on the
central canal. The ligament areas ventral to these ridges are rounded proximally,
the sides converging in a sharp angle at the central canal; their area is appro.v-

imately equal to that of the ridges. The Ugament areas lying dorsallv from (or

distal to) these ridges are shallower, occupying about half the area of the cirrus socket
or rather more. The interradial portions of the centrodorsal just below the basals are
slightly raised above the general surface so that a section of the centrodorsal through
the base (or proximal third) is rounded pentagonal. The cirrus sockets occur almost
exclusively on the conical distal two-thirds of the centrodorsal.

The cu-ri are XXX, 19-20, about 13 mm. long. The first two segments are about
twice as broad as long, the third is slightly broader than long, or about as long as broad,
the fourth is twice as long as the diameter of its ends, the fifth is nearly or quite 3 times
as long as the width of its ends, and the sixth is slightly shorter. The followino' se-
men ts decrease gradually in length so that the fourteenth and following are only slight-

ly longer than broad; the fourth to seventh are moderately constricted centrally, Ijut
this central constriction disappears in the next 2 or 3 succeeding, when the cirri become
strongly compressed laterally. The opposing spine is terminal, small, and blunt.
The terminal claw is slightly longer than the penultimate segment, rather stout, evenly
tapering, and rather strongl}' curved.

The basals are very large and conspicuous, broadlj- 7-sided, in contact laterally

for a distance equal to about half the greatest (median) length. The pro.ximal edge
of the basals bordering the swollen interradial portion of the centrodorsal is sliwhtlv

concave. The two adjacent proximal edges are of about the same length, but straio-ht.

The anterior angle of the basals is broadly obtuse and is of the same degree as the mid-
radial angle made by the proximal edges of adjacent basals over the proximal edge of

the centrodorsal. The sides of the basal ring are parallel, with the result that the

basal ring continues the column made by the columnar basal third of the centrodorsal.

The radials are slightly broader than long, in lateral contact throughout their en-

tire length; their interradial angles are somewhat produced. Proxmially the radials

are shghtly rounded dorsally, becoming more strongly rounded distallv, especially
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at the sides, with the result that at the distal portion of the interradial areas there is a

well-marked interradial furrow.

The IBr, are proximally about as broad as the lateral length, and distally slightly

broader, though not quite twice as broad as the median length. The lateral length is

half again as great as the median length, due to incision by a posterior process from the

axillary. The lateral edges are straight, diverging somewhat, and entirely free. The

IBra (axillaries) are rhombic, the lateral angles slightly truncated and continuing the

direction of the lateral edges of the IBrj; the anterior angle and the posterior process

incising the IBr, are about equally produced, and are similar. All four edges are

sUghtly concave.

All 10 arms are broken ofiP at the syzygy between brachials 3+ 4; the length from

the tip of the centrodorsal to the distal face of the third brachial is 9 mm. The first

brachial is wedge-shaped, with the proximal and distal edges shghtly concave, and is

about as broad as the external (greater) length. The internal length is not much more

than half the external length. The internal edges are entirely free. The second

brachial is larger than the first, irregularly quadrate in form. The third is nearly twice

as long Ulteriorly as exteriorly, and about as broad as the exterior length. [Presum-

ably there was no pinnule on the second brachial since none was mentioned.—A.M.C.]

Locality.—Siboga station 177; north of Ceram Gat. 2°24'30" S., long. 129°38'30"

E.); 1633 meters (during the haul the depth diminished to 1300 meters); dead coral

and stones, covered with manganese; September 1, 1899 [A. H. Clark, 1912, 1918]

(1, Amsterdam Mus.).

Remarks [by A.M.C.].—The type specimen was seen by me in Amsterdam in

November 1957. Unfortunately, it was found to be less complete than when it was

first described, the basals and radials together being detached from the centrodorsal

and only a single IBri remaining attached to them, though a second was loose in the

jar; the cirri and arm ossicles to the first syzygy were missing.
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1958. Cherbonnier, G. Faune marine des Pyrenees-Orientales, fasc. 2. Echino-

dermes.

Anttdon mediterranea, p. 9 (ecology; parasites; recorded from: Banyuls; Port

Vendres, 65-85 meters; Colliom-e, 60-70 meters; Madeloch, N. of Port

Vendres; Cape Oidlestreil, 15 meters; Cape Abeille, 18-20 meters; Cape

Creus, 20-30 and 130 meters; President TModor Tissier station 412, 150-200

meters; Balearic Islands, 39°24'N., 2°43'E., 35 meters).

Leptometra phalangium, p. 7 (listed); p. 10 (recorded from Banyuls and Presi-

dent TUodor Tissier station 412).

1959. Djakonov, A. M., Baranova, Z. I., and Saveljeva, T. S. List of the marine

fauna of the waters of southern Sakhalin and the southern Kurile Islands.

Invest. Far-East Seas U.S.S.R., vol. 6 [in russian].

Heliometra glacialis maxima, p. 238 (recorded from S. Sakhalin and the Kurile

Islands)

.

1959. ToRTONESE, E. Campagne de la Calypso: Golfe de Genes (1957). Echino-

dermes. Ann. Inst. Oceanogr., vol. 37, fasc. 4, No. 2.

Antedon mediterranea, p. 290 (recorded from Calypso stations 1262 and 1269

in the Gulf of Genoa: between Portofino and San Fruttuoso, 20-40 meters;

and St. Lucia Bank, 154-170 meters—2 specimens).

Leptometra phalangium, p. 290 (recorded from Calypso stations 1269 and 1272

in the Gulf of Genoa: St. Lucia Bank, 154-170 meters and 160-180 meters—

n\imerous specimens).

1960. Zavodnik, D. Echinodermata der insel Krk. Acta Adriat., vol. 9, No. 2.

Antedon adriatica (as A. mediterranea), p. 8 (recorded from the Isle of Krk,

N. Yugoslavia).

1962. Clark, A. M. Starfishes and their relations. British Museum (Nat. Hist.).

Antedon bifida, p. 15, fig. 5d (oral disk), p. 24, p. 70, pi. xi, figs. e,f, p. 72, p. 73,

fig. 23a (proportions), p. 79 (size), p. 80, p. 81 (feeding), p. 101, fig. 27b

(myzostomes), p. 102.

Other species and genera mentioned: Phrixometra nutrix (p. 28); Isometra

(pi. xi, fig. c, pentacrinoid) ; Promachocrinus (pp. 69, 72, 79); P. kerguelensis

(p. 75, fig. 24f); Heliometra glacialis (p. 79, size and color, p. 92, fig. 26a,

regeneration); Florometra (p. 79); Leptometra celtica (pp. 72, 73, 79, color);

Thaumatocrinus (p. 72); Pentametrocrinus (p. 74); P. tuberculatus (p. 75,

fig. 24e); P. varians (p. 73, fig. 23b, proportions).

1962. NiCHOLLS, D. Echinoderms. Hutchinson University Library.

Antedon, p. 15, fig. la, pp. 22, 26, 108, fig. 15b (tube foot), p. 110 (feeding).

Notocrinus p. 25.

Isometra p. 25.

1962. Baranova, Z. I. Echinoderms of the Kurile Islands. Invest. Far-East

Seas U.S.S.R., vol. 8 [in Russian].

Heliometra glacialis maxima, p. 351 (listed from Kurile Islands).

Psathyrometra fragilis (as Antedon fragilis)
, p. 351 (listed), p. 358.

Florometra asperrima (as Antedon rathhuni), p. 351 (listed), p. 358.
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1963. Fell, H. B. The evolution of the Echinoderms. Aim. Rep. Smithsonian
Institution for 1962.

Promachocrinus p. 485, fig. 16A, B (pentacrinoid).

Eumorphometra, p. 485, fig. 16 D, E (pentacrinoid).

1963. Fell, H. B. The phylogeny of sea-stars. Philos. Trans. Roy. Soc, ser. B, vol.

246.

Promachocrinus, pp. 417, 422.

P. kerguelensis, p. 418, fig. 15, 1, 4 (pentacrinoid).

Eumorphometra, pp. 417, 422.

E. aurora, p. 418, fig. 15, 3, 6 (pentacrinoid).

1963. Cherbonnier, G. Echinodermes des cotes du Cameroun recolt^s par A.

Crosnier en Ddcembre 19G2-Janvier 1963. Bull. Mus. Hist. Nat., vol. 35.

Antedon sp., p. 181 (recorded from Cameroons, dredge 10, 3°58' N., 11°15'14"

E., 70 meters; 3°55'05" N., 11°12'15" E., 60-70 meters).

1963 ToRTONESE, E. Note sistematiche e coroliche su alcuni echiDodermi del

Mediterraneo. Ann. Mus. Civ. Stor. Nat. Genova, vol. 73.

Leptometra celtica, p. 282 (recorded from President Th. Tissier station L. 391,

Morocco, SW. of Alidade Bank, 440-510 meters; station M. 37, Tunisia,

NE. of Galita Island, 427-445 meters).

1963. Marr, J. W. S. Unstalked crinoids of the Antarctic Continental Shelf: notes

on their natural history and distribution. Philos. Trans. Roy. Soc, ser. B,

vol. 246, pp. 327-379.

This work is based mainly on previously published reports on antarctic

comatulids, detailing the geographical and bathymetrical distribution of the

following 22 species; distribution maps are included for species indicated with

an asterisk (*).

Notocrinus mortenseni*, N. virilis*, Promachocrinus kerguelensis*, Florometra

mawsoni*, F. goughi, Anthometra adriani*, Solanometra antarctica, Isometra

nvipara*, I.flavescens, I. graminea*, I. hordea, Phrixometra nutrix, P. longipinna

var. antarctica, P. rayneri, Hathromefra exigua Piere referred to Phrixometra],

Eumorphometra aurora, E. concinna, E. fraseri, E. hirsuta, E. marri, Kem-
pometra grisea and Anisometra frigida.

1963. Riedl, R. Fauna und flora der Adria.

Antedon mediterranea [adriatica], pp. 448-449, pi. ch.x.

1964. Arnaud, p. Echinodermes littoraux de Terre Adelie. Expeditions Polaires

Fran^aises, Missions Paul-EmUe Victor, No. 258.

Promachocrinus kerguelensis, p. 23 (listed), p. 39 (recorded from Archipelago

of Point Geology, between Claude Bernard and Lamarck Islands, Adelie

Land; distribution), pp. 42, 43, and 45 (in tables).

Florometra mawsoni, p. 23 (listed), p. 40 (recorded from Archipelago of Point

Geology, W. of Astrolabe Glacier, Adelie Land; distribution).

19G5. Gamulin-Brida, H. Contribution aux recherches sur la bionomie benthique

de la baie de Porto Paone (Naples, Italie). Pubbl. Staz. Zool. Naples,

vol. 34.

Antedon mediterranea, p. 493 (associated community).
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1965. GuiLLE, A. Observations faites en soucoupe plongeante k la limite inf^rieure

d'un fond a Ophiothrix quinquemaculata D. Ch. au large de la c6te du
Roussillon. Rapp. Comm. Int. Explor. Sci. Mer Medit., vol. 18.

Antedon mediterranea, p. 116 (recorded from off Canet Plage, SW. France).

1966. Reyss, D., and Soyeb, J. Etude de deux vallees sous-marines de la mer
Catalane. Rapp. Comm. Int. Explor. Sci. Mer Medit., vol. 18.

Leptometra phalangium, p. 77 (density ca. 30/sq. m.; recorded from Banyuls

area), pp. 78, 79, 80, 81.

1965. ToRTONESE, E. Echinodermata. Fauna d'ltalia.

Antedon, p. 27 (key to Mediterranean species; A. moroccana as synonym of

A. bifida).

Antedon mediterranea, p. 27 (in key), p. 29 (A. adriatica considered to be a

synonym; localities; description; distribution and biology), figs. 6A-C, 7, 8.

Leptometra, p. 33 (key to Mediterranean species including L. celtica).

L. phalangium, p. 33 (recorded from various localities; brief description, dis-

tribution, and biology), figs. 6D, 9.

1965. Utinomi, H., and Kogo, I. On some comatulids from the coastal sea of Kii

peninsula. Publ. Seto Mar. Biol. Lab., vol. 13.

Deals with 19 Japanese species, 4 of which come within the scope of this

final part, namely:

Compsometra serrata [here refen-ed to Antedon], p. 281 (color, distribution;

recorded from N. coast of Seto-zaki, Shirahama, southern Japan).

Eumetra aphrodite, p. 282 (color, distribution; recorded from Hikimoto, southern

Japan), fig. 12. [The excellent figure shows a calyx and arm bases in side

view, also a cirrus with 20 segments and Pj, Pj, and P3 with 7, 10 or 11, and

24 segments respectively, compared with counts of 16-18 (cirrus), 11 or 12,

15 and 19 for the specimen described in this monograph and 12-17 (cutus),

12 or 13, 14-16, and 18 or 19 for the one described by Gisl6n (1927).]

Perometra diomedeae, p. 283 (color; distribution; recorded from off Minabe, Kii

peninsula, southern Japan, 100+ meters), fig. 13. [The figure shows a cirrus

with as many as 84 relatively short segments at a total length of 30 mm.
(if the scale is correct), whereas 35-55 segments occur in the specimens de-

scribed here, their relative lengths being considerably greater. However

no sign of any Pi appears on the several arm bases also figured by Utinomi

and Kogo, so it is possible that they have a distinct species, in spite of the

similarity in the elaborate synarthrial tubercles.]

Erythrometra rubra, p. 284 (color, distribution, recorded from off Minabe, southern

Japan, 100+ meters), fig. 14. [The figure shows a side view of the calyx

and arm bases, part of Pi, and a cirrus with 29 segments, the last agreeing

with the count of 30 given here.]

This paper also gives details and excellent figiu^es of most of the following

Oligophi-eate species, those marked with an asterisk (*) also illustrated by color

photographs: Comanthina schlegeli* (described in detail), Comanthcria inter-

media, C. imbricata, Comanthus (Cenolia) japonica*, Comanthus (Comanthus)

parvicirra* (described in detail), Catoptometra magnifica, Liparometra grandis,

Lamprometra palmata palmata* (described in detail), Iconometra japonica,

Cyllometra manca, Decametra parva, Tropiometra ajra macrodiscus, Pectinometra

flavopurpurea, Calometra callista, and Stenometra diadcma.
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1965. ToMMASi, L. R. Lista dos crin6ides recentcs do Brasil. Contr. avids. Inst.

Oceanogr. Uiiiv. S. Paido, ser. Occanogr., Biol. no. 9, pp. 1-33.

Atelecrinus bahnoides, p. 10, figs. 23, 24.

This paper also gives records of some other recent crinoids beyond the

scope of this part of the monograph, namely: Nemaster rubiginosa, Neocomatella

pulchella, Comactinia echinopiera, Tropiometra carinata carinata, Diplocrinus

maclearanus, and Rhizocrinus lojotensis.

1966. Clark, A. M. Some crinoids from New Zealand waters. New Zealand Journ.

Sci., vol. 9.

Helenametra, new genus (subfamily Perometrinae), p. 691, type H. perplexa,

new species, p. 692, figs. 2, 3 (N.Z. Oceanographic Institute, sta. C. 758, near

North Cape, New Zealand, 203 meters).

Erythrometra rostrata, new species, p. 696, figs. 4, 5 (same station).

Argyrometra mortenseni, p. 700, figs. 6, 7 (sta. C. 749, NW. of North Island,

New Zealand, 210 meters; sta. C. 798, Bay of Plenty, New Zealand, 205

meters)

.

IThaumatometra alternata, p. 702 (sta. C. 758).

Zenometrin sp., p. 703 (sta. C. 365, W. of North Island, 441 meters).

Floromeira sp., p. 704 (sta. A. 738, Antipodes Islands, 58 meters). This is

Florometra austini, new species.

1966. Clark, A. M. Port Phillip Siu-vey, 1957-1963. Echinodennata. Mem.
Nat. Mus. Victoria No. 27.

Antedonid sp., p. 301, fig. 1.

Euantedon paucicirra, p. 303 (Port Phillip).

Antedon, p. 305, comparison between A. loveni and A. incommoda.

A. loveni and A. incommoda, p. 304 (table), p. 306 (Port Phillip).
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(Page numbers of principal entries are in Italics.)

abyssicola, Antedon, 691, 692, 765.

Bathymetra, 691, 69S, 693, 694 (fig.), 765.

abyssorum, Antedon, 749.

Decametrocrinus, 76S.

Promachocrinus, 430, 768, 776, 777, 780,

781, 782.

Thaumatometra, 651, 742, 743, 749.

acadiae, Antedon eschrichtii var., 347, 413.

.\canthozone cuspidata, 392.

Actinometra, 40, 127.

cristata, 285.

imperislis, 127.

acuta, Psathyrometra, 696, 59S, 599, 601, 603.

acuticerra, Craspedometra, 428.

Adelometra, 39, 40, 491, 492, 493, 494, SOS, 595.

alope, 596.

angustiradia, 472, 473, 493, 504, 506 (fig.).

augustiradiata, 505.

atlantidis, 596.

spinosa, 596.

tenuipes, 595, 596, 597, 603.

adeonae, Antedon, 122, 123.

Comatula, 240, 241.

adrestine, Antedon, 62, 86, 92.

Iridometra, 86, 88 (table), 90, 91, 92, 93, 94.

adriani, Antedon, 420, 448, 449.

Anthometra, 333, 414, 428, 449, 454 (table),

837.

Promachocrinus, 449.

Promachocrinus (Anthometra), 449.

adriatica, Antedon, 48, 105, 124, 126, 130, 183,

227, 233, 242, 247, S5S, 407. 556, 563,

638, 836, 838.

Antedon adriatica, 260.

Antedon mediterranea, 260.

Antedon mediterranea var., 260.

Aegina echinata, 391, 392.

aegyptica, Dorometra, 62, 65, 67, 67.

Iridometra, 63, 67.

aequipinna, Toxometra, 82, 83, 84.

afra, Perometra, 459, 460, 462, 463 (fig.),

464, 474, 506.

Tropiometra, 344.

agassizii, Goronocephalus, 344

alascana Retiometra, 319, 647, 648, 652, 660,

695, 696 (fig.),

alaskana, Psathyrometra, 512, 514, 515.

alatura, Myzostoma, 554.

Cyllometra manca, 22.

alcyon, Fariometra, 724, 736, 738.

Nepiometra, 736.

Thaumatometra, 668, 736.

Alcyonidium sp., 392.

alderi, Bicellaria, 393.

Alecta, lis.

Alecto, 127, 246, 260, 340, 341, 349, 552, 698.

alticeps, 343, 553.

eschrichtii, 340, 341, 342, 349, 403, 412,

413, 699.

europaea, 127, 180, 186, 238, 240, 259.

glacialis, 341, 342, 402, 403, 412.

horrida, 127.

mediterranea, 241, 260.

miUeri, 185.

petasus, 120, 130, 142, 185.

phalangium, 552, 553, 555, 562, 564, 575,

590.

rosacea, 186.

sarsii, 345, 710.

teneUa, 713.

Alecto sp., 343.

Alecto, subgenus, 130, 188, 241, 259, 279, 343,

698, 711, 713.

.Mectro, 698.

dentata, 699, 710.

alope, Adelometra, 596.

Caryometra, 595, 596, 597, 605.

altemata, Antedon, 729, 731, 741, 756, 758, 759,

761.

Thaumatometra, 742, 743, 756, 758.

alticeps, Alecto, 343, 553.

Coatula, 189.

americana, Trichometra, 675, 676.

Amphimetra, 268.

ensifer, 464.

andromacha, Dorometra, 62, 63, 71.

Andrometra, 44, 45, 47, 48, 50, Si (key), 97.

indica, 4.5, 81, 84.

psyche, 62, 64, 81, 82 (fig.), 92.

Andrometra, subgenus, 86.

anguipes, Podocerus, 392.

angustipinna, Antedon, 619, 621.

Isometra, 620, 621, 628, 631, 632, 644.

841
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angustiradia, Adelometra, 472, 473, 493, 604,

506 (fig.).

Antedon, 504.

Perometra, 473.

angustiradiata, Adelometra, 505.

Antedon, 504.

Anisometra, 492, 493, 494, 499.

frigida, 493, 499, 837.

Annametra, 45, 47,''48,'49, 50, 90, 91, 92 (key),

96.

minuta, 49, 62, 92.

occidentalis, 42, 46, 49, 94, 95 (fig.),

annulata, Antedon, 123.

Comatula, 239, 255.

anomala, Psathvrometra, 511, 512, 526, 528

(fig.),

anomalus, Atolccrinus, 812, 832, 833.

Sibogacrinus, 812, 8S3.

Cyllometra, 299.

Anonyx lagena, 392.

pumilus, 391.

Anonyx sp., 391.

antarctica, Antedon, 292, 331, 357, 419, 420,

427, 432, 447.

Antedon (Solanometra), 421.

Eometra, 693.

Florometra, 294, 331, 334, 336, 338, 339.

Heliometra, 420.

Phrixometra longipinna, 654, 656, 661, 837.

Phrixometra longipinna var., 656.

Promachocrinus, 421.

Promachocrinus (Solanometra), 421.

Psathyrometra, 519, 520, 526, 555, 592, 593.

Solanometra, 131, 157, 293, 294, 299, 331,

338, 339, 340, 357, 414, 4^0, 422 (fig.),

426 (table), 430, 432, 449, 837.

Antedon, 19, 39, 40, 43, 44, 45, 47, 48, 49, 50,

51, 61, 62, 77, 81, 86, 91, 92, 99, 106,

107, 109, 111, 114, 129 (key), 142, 157,

160, 168, 169, 170, 172, 179, 181, 182,

183, 187, 213, 216, 219, 226, 228, 229,

232, 233, 234, 246, 248, 254, 257, 258,

269, 275, 292, 294, 340, 345, 346, 347,

391, 394, 412, 418, 419, 420, 430, 432,

447, 448, 461, 469, 473, 478, 487, 495,

500, 503, 510, 536, 552, 554. 572, 597,

618, 637, 653, 665, 667, 668, 678, 682,

691, 698, 723, 742, 781, 817, 835, 836,

838.

(Comatula), 118, 340.

(Leptometra), 552.

abyssicola, 691, 692, 765.

abyssorum, 749.

adeonae, 122, 123.

adrestine, 26, 86, 92.

Antedon, adriani, 420, 448, 449.

adriatica, 48, 105, 124, 126. 130, 183,

233, 242, 247, 258, 407, 556, 563,

836, 838.

adriatica adriatica, 260.

adriatica petasoides, 260.

adriatica f. petasoides, 260.

aUernata, 729, 731, 741, 756, 758, 759,

angustipinna, 619, 621.

angustiradia, 504.

angustiradiata, 504.

annulata, 123.

antarctica, 292, 331, 357, 419, 420,

432, 447.

(Solanometra) antarctica, 421.

antillensis, 234, 235.

arabica, 45, 129, 177, 179 (fig.), 269.

arcana, 596, 597, 600, 603.

arctica, 348, 408, 413.

aspera, 668, 671.

asperrima, 292, 294, 313, 318, 323.

austini, 163.

australis, 295, 299, 420, 425, 426, 427,

balanoides, 500, 501, 817, 829.

barbata, 120, 122, 123, 188, 242, 255.

barentsi, 344, 348, 357, 361, 362, 406,

445, 574.

bicolor, 123, 255.

bidens, 161.

bifida, 42, 46, 47, 49, 100, 109, 120,

124, 125, 126, 127, 128, 130, 131,

137, 140, 142, 154, 171, 180, 181,

185, 188, 191, 192, 196, 198 (fig.J,

211, 215, 217, 221, 226, 228, 229,

232, 233, 234, 235, 238, 239, 241,

245, 246, 248, 255, 256, 257, 259,

262, 346, 404, 405, 412, 534, 835, 836,

bifida bifida, 155, 179, 227, 229 (table);

(table), 233.

bifida moroccana, 4.5, 47, 125, 127,

155, 156, 179, 197, 198 (fig.), 226

(table), 230 (table), 235, 236, 243,

252, 254, 258.

bifida var. moroccana, 227.

bigradata, 515, 574.

bowersi, 479, 483.

brachymera, 414.

briseis, 75.

celtica, 346, 347, 412, 564, 573, 590.

celticus, 345, 412, 413, 564, 590.

challengeri, 619, 622, 631.

ciliata, 742, 743, 744, 745 (fig.), 749.

clio, 666.

columnaris, 495, 496.

coralina, 123.

227,

638,

427,

428.

413,

122,

132,

182,

200,

230,

242,

261,

838.

230

130,

,229

246,
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Antedon, crocea, 120, 122, 123, 255.

cubenis, 276, 278, 669, 671, 675, 817, 823,

824. 829, 830.

decacnemos, 120, 122, 123, 181.

decacnemus, 120.

decameros, 122, 123, 185.

decaoeros (sic), 120.

defecta, 285, 487, 488, 503.

dentata, 348, 380, 406, 675, 676, 678, 700,

712.

(Alecto) dentata, 700.

dentatum, 700.

dentatus, 713.

diomedeae, 461, 462, 464.

dubenii, 116, 123, 124, 125, 153, 157, 226,

227, 229, 232, 234.

duebeni, 45, 46, 123, 124, 125, 127, 130,

143, 155, 179, 208, 228, 254.

eischrichti, 351.

erythrizon, 518.

eschrichtei, 351.

eschrichti, 343, 345, 3-lS, 349, 406, 412, 427.

tComatula) eschrichti, 345, 412.

(Heliometra) eschrichti, 351.

eschrichti group, 295, 357, 430.

eschrichti var. mageUanica, 292, 293, 295,

343, 413.

eschrichti var. quadrata, 348.

eschrichtii, 345, 347, 348, 414, 700.

eschrichtii var. acadiae, 347, 413.

eschrichtii var. maxima, 414.

eschrichtti, 34S.

eschriciti, 348.

escrichti, 348.

europaea, 120, 122, 123, 255.

europaeus, 242.

exigua, 652, 654, 658, 695.

fimbriata, 120, 122, 123.

flogellifera, 107.

fragilis, 510, 511,512,836.

(Psathyrometra) fragilis, 512.

glacialis, 555.

gorgonia, 120, 123, 127, ISO, 193, 835.

hageni, 143, 279.

hagenii, 143, 276, 278, 279, 488, 491, 597.

hoDdoensis, 292, 294, 309, 313.

hupferi, 49, 116, 124, 125, 129, 130, IBS,

155 (table), 1"2, 194, 198 (fig.), 227,

228, 232, 233, 234, 235, 712.

hystrix, 343, 574, 590, 712, 804.

incommoda, 45, 48, 126, 129, 157, 158,

159 (table), 160, 161, 162, 163, 173,

176, 177, 269.

incommoda austini, 129, 159 (table), 161,

162, 164 (fig.).

Antedon, incommoda incommoda, 129, 157, 159

(table), 162, 163 (fig.),

inexpectata, 292, 294, 318, 323.

insignis, 177.

iris, 126, 129, 149 (fig.), 151, 177, 269.

isis, 762.

lacertosa, 160.

laevis, 678, 679.

laodice, 292, 294, 309, 313.

Uarthra, 234, 236, 595, 596, 612, 615.

lineata, 618, 619, 621, 622, 631.

lineatus, 631.

longicirra, 21, 45, 77, 126, 129, 74-5, 149

(fig.),

longipinna, 654, 655.

loveni, 119, 126, 129, 160, 161, 162, m,
175 (fig.), 176, 177, 179.

macropygus, 72, 74.

magellanica, 292, 293, 294, 295, 428.

mariae, 292, 293, 294, 309, 313.

mediterranea, 47, 48, 103, 105, 120, 121,

122, 123, 124, 126, 12S, 130, 137, 142,

154, 155, 169, 191, 192, 193, 195, 198

(fig.), 200, 222, 227, 228, 231, 232, 233,

SS6, 240, 260, 261, 262, 405, 554, 555,

558, 561, 562, 835, 836, 837.

mediterranea adriatica, 260.

mediterranea var. adriatica, 260.

mediterraneum, 145.

mediterraneus, 241, 245, 554, 562.

miUeri, 120, 121, 122, 123, 124, 187, 188,

189, 197, 242, 245.

minor, 469, 478, 479, 483, 485.

minuta, 75, 90, 92.

moluccana, 99, 102, 246.

morae, 713.

moroccana, 116, 124, 125, 127, 153, 157,

196, 226, 227, 228, 229, 230, 231, 232,

234, 235, 239, 246, 838.

mtilleri, 192.

multicolor, 818.

nana, 62, 71, 72.

(Doromctra) nana, 75.

notata, 272, 273.

nuttingi, 48, 49, 126, 129, US, 285.

occidentalis, 92.

orientalis, 173, 483, 4S5.

paradoxa, 345, 420.

par\icirra, 63, 64, 67.

parviflora, 21, 126, 129, 143, 1A7, 149

(fig.),

parvula, 73S.

pectinata, 120, 122, 123.

perplexa, 292, 294, 299, 301, 308, 309.

petasoides, 124, 260.
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Antedon, petaaus, 22, 42, 45, 47, 48, 50, 51, 92,

93, 110, 120, 121, 122, 123, 124, 125,

126, 128, 129, ISO, 153, 189, 193, 194,

198 (fig.), 232, 233, 239, 245, 246, 260,

576, 722.

(Alecto) petasus, 132.

phalangium, 554, 562, 564, 575, 590, 713.

(Leptometra) phalangium, 565.

phalanginus, 555.

prolixa, 5.54, 573, 574, 590, 700, 712, 713.

psyche, 75, 81.

(Andrometra) psyche, 86.

pumila, 119, 161, 162, 172, 173, 175 (fig.),

176, 177.

pusilla, 464, 469.

quadrata, 343, 344, 347, 357, 406, 408, 413,

554, 574.

rathbuni, 292, 313, 318, 323, 836.

remota, 682, 688.

rhomboidea, 295, 298, 299, 308, 314, 344,

428.

(Comatula) rosacea, 192.

rosaceon, 188.

rosaceus, 121, 122, 180, 185, 186, 188, 196,

226, 234, 239, 241, 562, 565.

rosacea, 120, 121, 122, 123, 124, 131, 132,

153, 156, 180, 181, 187, 189, 196, 226,

238, 240, 242, 245, 255, 294, 346, 554.

rosaceus, 185, 188, 234, 239.

(Comatula) rosaceus, 188, 241, 412.

rosea, 196, 259.

roseum, 247.

ruber, 473, 475.

sarsi, 577, 712.

sarsii, 573, 590, 676, 677, 678, 700, 710,711.

(Alecto) sarsii, 713.

(Ophiocrinus) semperi, 802.

serrata, 50, 92, 97, 126, 129, 164, 166

(table), 175 (fig.), 179, 269, 638.

serratissima, 292, 294, 299, 308.

Stella, 744, 749.

tanneri, 292, 294, 313, 317, 420.

(Florometra) tanneri, 420.

tenella, 565, 575, 676, 678, 700, 712.

tennelloides, 269, 270.

tennicirra, 272

tenuicirra, 272.

tenuis, 742, 743, 744, 749, 756, 758.

wilsoni, 1, 20, 23, 24, 28, 31, 36.

Antedon-Astrophyton association, 343, 391, 392,

406.

Antedon sp, 157, 242, 260, 272, 299, 348, 351,

414, 420, 427, 488, 501, 504, 574, 575,

621, 712, 738, 744, 837.

Antedon, sp. nov., 157, 162, 317.

Antedon, spec, (abyssicola), 765.

Antedon, subgenus, 188, 192, 351.

Antedonidac, 1, 2, 20, 37, 38, 39, 42 (liey), 43,

55, 62, 86, 96, 114, 266, 269, 286, 429,

430, 457, 459, 461, 473, 495, 526, 552,

596, 603, 617, 646, 668, 698, 742, 781, 814.

Antedoninae, 42, 43, 50 (key), 77, 86, 92, 96,

97, 99, 107, 119, 179, 269, 651.

antedonis, Hemispeiropsis, 191, 243.

Loxosomella, 349, 366, 409, 576, 580.

Trichodina, 189, 191, 194.

Antendon tenella, 714.

Anthedon, 118, 127.

Anthometra, 286, 287, 288, 289, 290, 292, 429,

448.

adriani, 333, 414, 428, 449, 454 (table), 837.

Anthometra, subgenus, 448.

antillensis, Antedon, 234, 235.

aphrodite, Eumetra, 49, 62, 77, SO, 838.

Iridometra (Eumetra), 80.

Apocrinidae, 19.

Apocrinus, 19.

Aporometra, 2, 19, 24 (key), 28, 31, 37.

occidentalis, 23, 24, 30, 32.

paedophora, 20, S4, 36, 37.

wUsoni, 20, 24, 28, 30 (fig.), 31 (table), 37.

Aporometridae, 1, 3, 19, 23.

Aporrhais pes-pelecani, 264.

arabica, Antedon, 45, 129, 177, 179 (fig.), 209.

Repometra, 119, 126, 177, 179, 269.

arachnoides, Stiremetra, 22.

arcana, Antedon, 596, 597, 600, 003.

Coccometra, 598, 603.

archeri, ? Kallispongia, 172, 177.

arctica, Antedon, 348, 408, 413.

arcticus, Gorgonoeephalus, 344.

Ophiopus, 588.

Argyrometra, 44, 45, 47, 48, 49, 50, 86, 96, 97

(key), 98, 99, 100, 105, 163, 172.

crispa, 50, 51, 62, 63, 97, 98 (fig.), 99, 164.

(Compsometra) crispa, 97.

mortenseni, 47, 50, 97, 98.

Ascomyzon camatulae, 239, 259.

aspera, Antedon, 668, 671.

Trichometra, 669, 676.

asperrima, Antedon, 292, 294, 313, 318, 323.

Florometra, 288, 289, 295, 299, 300, 309,

318, 697, 698, 836.

Heliometra, 318.

asteria, Cenocrinus, 498.

Pentacrinus, 498.

Asteria, 111.

Asterias, 111, 120, 127, 180, 340.

bifida, 180, 835.

decacnemus, 180.



PART 5 845

Asterias, pectinata, 120, 122, 130, 180, 188, 194,

237, 238, 240, 246, 255, 258, 342, 343,

403, 412.

(Euryale) pectmata, 237.

radiata, 188, 237, 242.

stellionura, 700.

tenella, 699, 710.

Asterina, 181, 240.

Asterometra, 2, 23, 145.

macropoda, 22.

Asterometridae, 2, 22, 23.

Astrophyton, 118.

elizabethae, 188.

Atelecrinidae, 1, 2, 37, 38, 39, 811, 812 (key),

814, 818.

Ateicerinus, 127, 498, 675, 780, 811, 812, 813,

814, 81.5, 816, 817, 818 (key), 828, 830,

832, 833.

anomalus, 812, 832, 833.

balanoides, 603, 671, 675, 818, 819, 833,

825 (fig.), 831, 832, 838.

conifer, 818, 819, 832.

cubensis, 675, 824, 829, 830, 831.

helgae, 819, 824, 831.

pourtalesi, 824, 825, 830, 831.

sulcatus, 820, 8SS, 823.

wyvillei, 820.

wyviUi, 818, 8S0, 821 (fig.), 829, 830.

wyvillii, 820.

Ateicerinus sp., 824.

atlanticus, Eudiocrinus, 781, 790.

Pentametrocrinus, 781, 787, 788.

Pentametrocrinus (Endiocrinus), 790.

atlantidis, Adelometra, 596.

Caryometra, 59.5, 596, 597, 605, 61S.

Atopocrimis, 1, 787, 811, 813, 817.

sibogae, 495, 510, 812, 813, 814, 824.

audouiiii, Tropiometra, 132.

aurora, Eumorphometra, 537, 542, 543, 544,

545 (fig.), 547, 837.

austini, Antedon, 163.

Antedon incommoda, 129, 1.59 (table), 101,

163, 164 (fig.).

Compsometra, 126.

Florometra, 294, 295, 334, 325 (fig.), 326

(table),

australis, Antedon, 295, 299, 420, 425, 426, 427,

428.

Erythrometra, 474-

Florometra, 339, 340, 427.

Ptilometra, 24.

Solanometra, 357, 421.

balanoides, Antedon, 500, 501, 817, 829.

Ateicerinus, 603, 671, 675, 818, 819, 833,

825 (fig.), 831, 832, 838.

Balanoraetra, 464, 501.

Balanometra, 491, 492, 493, 494, 500.

balanoides, 464, 501.

elongata, 501, 502, 503.

Balanus, 142.

barantsi, Antedon, 344, 348, 357, 361, 362, 406,

413, 445, 574.

barbata, Dekaknemos (AtKaKvrifiot), 180, 237.

Antedon, 120, 122, 123, 188, 242, 255.

Comatula, 122, 185, 241.

Crocea, 120.

Stella (Decameros), 186.

Stella docacnemus, 242.

Bathycrinus, 392.

Bathymetra, 39, 40, 646, 649, 650, 651, 652,

653, 691 (key),

abyssicola, 691, 693, 693, 694 (fig.), 765.

brevicirra, 691, 754.

carpenteri, 691, 693, 693 (fig.), 694.

minutissima, 669, 691, 751.

Bathymetra sp., 765, 706.

bathymetrae, Stilifer (Mucronalia), 766.

Bathymetrinae, 42, 43, 269, 286, 294, 493, 510,

537, 546, 618, 646, 653 (key), 665, 668.

742, 743.

biarticulata, Heliometra, 318.

Heliometra eschrichtii var., 318.

Heliometra glacialis, 318, 323.

Heliometra glacialis var., 318.

Bicellaria alderi, 393.

bicolor, Antedon, 123, 255.

Carmatula, 241.

MonUimetra, 51, 52, 53.

Toxometra, 53.

bidens, Antedon, 161.

Oligometrides, 161.

bidentata, Ophiacantha, 418.

bifida, Alecto, 186.

Antedon, 42, 46, 47, 49, 106, 109, 120, 122,

124, 125, 126, 127, 128, 130, 131, 132,

137, 140, 142, 154, 171, 180, 181, 182,

191, 192, 196, 198 (fig.), 200, 211, 215,

217, 221, 226, 228, 229, 230, 232, 233,

234, 235, 238, 241, 242, 245, 246, 248,

255, 256, 257, 259, 261, 262, 346, 404,

405, 412, 534, 835, 836, 838.

Antedon bifida, 155, 179, 227, 229 (table),

230 (table), 233.

Asterias, 180, 835.

bigradata, Antedon, 515, 574.

Psathyrometra, 316, 511, 515, 574, 575.

Boleometra, 312, 647, 650, 651, 653, 665.

Clio, 312, 650, 666, 667 (fig.).
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borealis, Decametrocrinus, 775.

Eudocrinus, 781.

Molpadia, 392.

Promachocrinus, 781.

Psathyrometra, 512, 514.

Psathyromctra f., 511, 515.

Thaumatocrinua, 769, 773, 774, 775.

Thauniatometra, 752.

bowersi, Antedon, 479, 483.

Nanometra, 479, 48S.

brachiolata, Comatula, 186.

Comatulella, 131.

brachymera, Antedon, 414.

Heliometra, 414, 415, 418.

Heliomctra glacialis, 415.

brevicirra, Bathymetra, 691, 754.

Thaumatometra, 744, 754.

brevipes, Tonrometra, 649, 683.

Trichometra, 683.

briseis, Antedon, 75.

Dorometra, 62, 63, 75.

Iridometra, 75.

Brisinga, 181.

Bugula, 213, 219.

Callionymus, 136.

callista, Calometra, 838.

Calometra callista, 838.

diana, 464.

Calonietridae, 36.

camatulae, Ascomyzon, 239, 259.

capensis, Eulima, 94.

carinata, Comatula, 127, 234.

Comatula, 180.

Tropiometra, 123, 180, 236, 260, 638.

Tropiometra carinata, 171, 838.

Cariometra, 49, 595.

carpenteri, Bathymetra, 691, 692, 693 (fig.), 694.

Ilycrinus, 407.

Myzostoma, 712, 714.

Caryometra, 462, 472, 473, 492, 493, 494, 495,

595, 596 (table), 597 (key), 603.

alope, 595, 596, 597, 605.

atlantidis, 595, 596, 597, 605, 612.

lisa, 595, 596, 597, 60S.

monilicirra, 595, 596, 597, 610.

robusta, 462, 471, 596.

Bpinosa, 595, 596, 597, 608.

tenuipes, 597, 599 (fig.), 603.

Catoptometra magnifica, 838.

Cellaria, 213, 219.

celtica, Antedon, 346, 347, 412, 413, 564, 573,

590.

Comatula, 564, 590.

celtica, Leptometra, 187, 406, 492, 494, 553,

554, 555, 564, 567 (fig.), 577, 713, 721,

736, 837,838.

celticus, Antedon, 345, 412, 564, 590.

Cenocrinus astcria, 498.

Cenolia, subgenus, 838.

challengeri, Antedon, 619, 622, 631.

Isometra, 620, 621, 622, 628, 6S1.

chamborlaini, Eumetra, 45, 49, 62, 77, 79 (fig.),

80.

Iridometra (Eumetra), 77.

Charitometridae, 22, 36.

Chiridota laevis, 392.

ciliaris, Luidia, 561.

ciliata, Antedon, 742, 743, 744, 745 (fig.), 749.

Thaumatometra, 742.

cirriferum, Myzostoma, 131, 189, 193, 195, 243,

574.

Cleippides quadricuspis, 391, 392.

clio, Antedon, 666.

Boleometra, 312, 650, 666, 667 (fig.).

Cyclometra, 312, 666.

Heliometra, 666.

clymene, Dorometra, 62, 68, 68 (fig.).

Nanometra, 479, 480 (fig.), 510.

Coccometra, 39, 40, 266, 268, 269, 275 (key),

595, 600.

arcana, 598, 603.

guttata, 268, 275, 273.

hageni, 279, 281 (fig.),

hagenii, 143, 145, 269, 276, 280, 488, 490,

491, 597.

nigrolineata, 268, 276, 671, 675.

Cocometra, 275.

hageni, 280.

CoUocheres gracilicauda, 239.

Collosendeis gigantea, 392.

Colobometra perspinosa, 177.

Colobometridae, 22, 814.

columnaris, Antedon, 495, 496.

Zenometra, 493, 496.

Coraactinia echinoptera, 131, 194. 245, 285,

838.

meridionalis, 27, 131, 194, 245, 700.

meridionalis echinoptera, 189.

Comantheria imbricata, 838.

intermedia, 838.

Comanthina schlegeli, 838.

Comanthus (Cenolia) japonica, 838.

parvicirra, 123.

(Comanthus) parvicirra, 838.

Comanthus, subgenus, 838.

Comaster, 234.

comaster, Thaumatometra, 742, 744, 759, 760,

761, 762, 763.
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Comasterida, 2, 22, 23.

Comasteridae, 40, 44, 96, 193, 814.

Comatata, 118.

Comatilia, 40, 86, U4, 461, 487, 691, 768, 776,

811.

iridometriformis, 72, 698.

Comatonia cristata, 285.

Comatuca, 119.

mediterranae, 245.

Comatula, 117, 118, 119, 127, 226, 275, 292,

294, 313, 340, 412, 428, 430, 431, 552,

698.

(Alecta), 118, 275, 340, 552, 698.

(Antedon), 118, 340.

(Anthedon), 118.

adeonae, 240, 241.

alticeps, 189.

annulata, 239, 255.

barbata, 122, 185, 241.

bicolor, 241.

brachiolata, 186.

carinata, 127, 180, 234.

celtica, 564, 590.

coralina, 239, 255.

decacnemos, 120, 185, 188, 240.

decameros, 196.

eschrichti, 347.

eschrichtii, 342, 343, 403, 412.

(Alecto) eschrichtii, 343, 349, 403, 412.

(Antedon) eschrichtii, 346.

europaea, 185, 238, 239, 259, 711.

(Alecto) europaea, 188.

fimbriata, 120, 180, 181, 193.

glacialis, 343, 412.

hagenii, 275, 276, 279.

(Alecto) hagenii, 279.

mediterranea, 130, 180, 181, 182, 192,

193, 226, 237, 245, 246, 255, 258, 555,

562, 563, 711.

(Alecto) mediterranea, 188, 241, 246,

259, 260.

meridionalis, 710.

milleri, 185, 194, 241.

pectinata, 40, 120, 238, 240, 255.

petasus, 130, 186.

(Alecto) petasus, 130, 131.

phalangium, 553, 562.

(Alecto) phalangium, 553, 555.

rosacea, 130, 183, 185, 186, 213, 240, 701.

(Antedon) rosacea, 188.

(Anthedon) rosacea, 188.

rosaceus, 186.

rosea, 241.

sarsli, 700, 710, 711.

(Alecto) sarsii, 711, 713.

Comatula, Solaris, 127.

woodwardii, 412, ,564, 571, 590.

Comatula, nov. sp., 186.

Comatula sp., 181, 239, 295, 296, 343.

Comatula, subgenus, 188, 192, 241, 345, 412.

comatulae, Knterognathus, 241.

Hemispciropsis, 191, 259.

Comatulc, 117.

Comatulella brachiolata, 131.

Comatulen, 118.

comatulicola, Eulima, 239.

Stylina, 256.

Comatulida, 1, 37, 38, 40.

Comatulidae, 39, 811, 818.

Comatulus, 698.

Commia, 91, 96.

occidentalis, 92, 94.

Compsometra, 21, 39, 40, 44, 48, 49, 92, 96,

97, 119, 126, 128, 129, 145, 172, 179.

austini, 126.

crispa, 97.

gracUipes, 145, 146.

incommoda, 126, 157, 162, 173.

iris, 126, 151, 153, 164.

lacertosa, 131, 157, 158, 159 (table), 161,

162.

longicirra, 126, 145, 146.

loveni, 128, 129, 151, 152, 153, 157, 173.

nuttingi, 143, 285.

parviflora, 126, 147.

serrata, 151, 153, 164, 838.

Compsometra sp., 126, 162.

Compsometra, subgenus, 97.

concinna, Crinometra, 22.

Eumorphometra, 436, 537, 5i2, 549, 837.

congesta, Psathyrometra, 511, 516, 617.

conifer, Atelecrinus, 818, 819, 832.

coralina, Antedon, 123.

coralina, 239, 255.

cornubiensium, Decemped.i, 120, 122, 123, 180,

188, 189.

comutum, M3'zostomum, 761.

Coscinodiscus, 640.

cranium, Macandrevia, 142.

Waldheimia, 142.

Craspedoraetra acuticorra, 428.

Crinometra concinna, 22.

crispa, Argyrometra, 50, 51, 62, 63, 97, 98 (fig.),

164, 172.

Argj'rometra (Compsometra), 97.

Compsometra, 97.

Iridometra, 96, 97, 164, 172.

cristata, Actinometra, 285.

Comatonia, 285.

crocea, Antedon, 120, 122, 123, 255.
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Crocea barbata, 120.

rosacea, 120.

zaflfarana, Dekaknemos AiKaKvrifios, 237.

zaffarana Neapolitanorum, 120, 122, 123.

Crotalomctra scntifera, 772.

cubensis, Antedon, 276, 278, 669, 671, 675,

817, 823, 824, 829, 830.

Atelecrinus, 675, 824, 829, 830, 831.

Trichometra, 669, 671, 676, 677, 728, 729,

823, 829.

cuspidata, Acanthozone, 392.

Cyclometra, 40, 285, 340, 419, 429, 492, 494,

B32, 533 (key), 665, 666, 667.

Clio, 312, 495, 666.

flavescens, 493, 494, 532, SS3, 667.

miUticirra, 494, 532, 533, 53/,.

Cyllometra, 473.

anomalus, 299.

manca, 299, 838.

manca albopurpurea, 22.

ruber, 475.

Cymodocea, 36.

cypris, Thaumatometra, 742, 743, 756, 758,

759, 760, 761.

cysticolum, Myzostomum, 431.

Cystophora, 36.

decacnemos, Antedon, 120, 122, 123, 181.

Comatula, 120, 185, 188, 240.

Decacnemos, 118.

crocea zaffarana Neopolitanoruni, 242.

decacnemus, Antedon, 120.

Asterias, 180.

Decacnemus, 118, 128.

rosacea, 192.

(Antedon) rosacea, 192.

Decacnimos, 119, 128, 180, 237.

decameros, Antedon, 122, 123, 185.

Decameros, 118, 128.

Decameros, subgenus, 186.

Decametra parva, 838.

Decametrocrinidae, 429, 430, 766.

Decametrocrinus, 429, 430, 742, 766, 768, 776,

781, 782.

abyssorum, 768.

borealis, 775.

naresi, 773.

rugosus, 772, 773.

Decamctrocinus sp., 769.

dccaoeros (sic), Antedon, 120.

Decempeda cornubiensium, 120, 122, 123, 180,

188, 189.

decomeros, Comatula, 196.

decorus, Neocrinus, 242.

defecta, Antedon, 285, 487, 488, 503.

Hypalometra, 285, 488, 489 (fig.), 503.

Dekadasuaktinoeides {A(KaSa''vaKTi.vofidris), 188.

(AtKaSaavaKTivouSr)!), Stella, 236.

Dekaknemos (A«<i-c^i)AK)s), 111, 120, 2.37.

barbata, ISO, 237.

crocea zaffarana, 237.

fimbriata, 237.

rosacea, 180.

Delesscria sanguinea, 219.

delicata, Tricliometra, 669, 671, 676, 6S1, 682,

721, 729, 731, 756.

dentata, Alectro, 699, 710.

Antedon, 348, 380, 406, 675, 676, 67S,'700,

712.

Hathrometra, 701, 714, 837.

dentatum, Antedon, 700.

dentatus, Antedon, 713.

Desmarestia, 372.

diadema, Stenometra, 838.

diana, Calometra, 464.

Diastylis goodsiri, 392.

Dicyclica, 39.

diomedeae, Antedon, 461, 462, 464.

Perometra, 460, 462, 464, 465 (fig.), 469,

470, 471, 473, 476, 478, 838.

diomediae, Pcntametrocrinus, 787, 794, 810.

dione, Fariometra, 724, 734, 738.

Diplocrinus maclearanus, 838.

Dorometra, 44, 45, 47, 49, 50, 51, 58, 61, 62

(key), 70, 77, 86, 97.

aegyptica, 62, 65, 67, 77.

andromaciia, 62, 63, 71.

briseis, 62, 63, 75.

clymene, 62, 68, 68 (fig.).

gracilis, 62, 72, 75.

mauritiana, 62, 63, 69, 70.

nana, 49, 62, 63, 69 (fig.), 70, 71, 75.

nana group, 68, 71.

parvicirra, 62, 65, 65.

Dorometra, subgenus, 75.

droebachiensis, Strongylocentrotus, 391, 418.

dubeni, Antedon, 234.

diibeni, Antedon, 234.

dubenii, Antedon, 116, 123, 124, 125, 153, 157,

226, 227, 229, 232, 234.

(luebeni, Antedon, 45, 46, 123, 124, 125, 127,

130, 143, 155, 179, 208, 228, 234-

ecliinata, Aegina, 391, 392.

Eciiinoderma, 39.

nchinoptera, Comactinia, 131, 194, 245, 285, 838.

Coraactinia meridionalis, 189.

eischriciiti, Antedon, 351.

elizabethae, Astrophyton, 188.
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elongata, Balanometra, 501, 502, 503.

Perometra, 464, 501.

Encrinus, 240.

europaeus, 1S5, 241.

Endiocrinus, 786.

Endiocrinus sp., 810.

ensifer, Amphimetra, 464.

Himerometra, 464.

Enterognathus comatulae, 241.

Eometra, 492, 494, 495, S9S, 593 (key).

antarctica, 693.

weddelli, 493, 592, 593, 694.

erj'thrizon, Antedon, 518.

Psathyrometra, 511, 618.

Erythrometra, 39, 40, 457, 459, 461, 474 (key),

487.

australis, 474-

rubra, 464, 467, 469, 474, 475, 476 (fig.),

838.

eschrichtei, Antedon, 351.

eschrichti, Antedon, 343, 345, 348, 349, 406,

412, 427.

Antedon (Comatula), 345, 412.

.\ntcdon (Heliometra), 351.

Comatula, 347.

Heliometra, 351.

eschrichtii, Alecto, 340, 341, 342, 349, 403, 412,

413, 699.

Antedon, 345, 347, 348, 414, 700.

Comatula, 342, 343, 403, 412.

Comatula (Alecto), 343, 349, 403, 412.

Comatula (Antedon), 346.

Heliometra, 348, 349, 357.

eschrichtti, Antedon, 348.

eschricili, Antedon, 348.

escrichti, Antedon, 348.

Euantedon, 44, 47, 48, 49, 50, 51, 97, 99, 100

(key), 105, 246, 260.

exquisita, 99, 100, 103.

moluccana, 99, 100, lOS, 246.

paucicirra, 50, 99, 100, 101.

polytcs, 100, 105, 106.

sinensis, 50, 100, 102, 105, 106, 246, 260.

tahitiensis, 50, 99, 100.

cucnemis, Gorgonocephalus, 391, 392, 418, 574.

Eucrinus, 118.

Eudiocrinidae, 22, 430, 766, 768, 781.

Eudiocrinus, 39, 127, 430, 766, 768, 781, 785,

786, 787, 801, 812.

atlanticus, 781, 790.

borealis, 781.

granulatus, 781.

indivisus, 781.

Eudiocrinus—Continued

japonicus, 781, 786, 787, 794, 796.

(Pentametrocrinus), 786.

semperi, 781, 802.

tuberculatus, 781, 788.

varians, 781, 804, 805.

variegatus, 781.

Eudiocrinus sp., 790, 805.

Eudiocrinus, subgenus, 790.

Eulima capensis, 94.

comatulicola, 239.

Eumetra, 44, 45, 47, 49, 50, 77 (key), 81, 266.

aphrodite, 49, 62, 77, 80, 838.

chamberlaini, 45, 49, 62, 77, 79 (fig.), 80.

indica, 84, 698.

Eumetra, subgenus, 77, 80.

Eumorphometra, 42, 491, 492, 493, 495, 496,

536, 537 (key), 546, 688, 837.

aiu-ura, 537, 542, 543, 544, 545 (fig.), 547,

837.

concinna, 436, 537, 64S, 549, 837.

fraseri, 493, 494, 637, 539 (fig.), 549, 837.

hirsuta, 537, 539 (fig.), 540, 542, 543, 549,

837.

marri, 537, 544, 545 (fig.), 549, 837.

europacifica, Trichometra, 738, 741, 742.

europaea, Alecto, 127, 180, 186, 238, 240, 259.

Antedon, 120, 122, 123, 255.

Comatula, 185, 238, 239, 259, 711.

Comatula (Alecto), 188.

Hibernula, 185.

Neocomatella, 682.

europaeus, .\ntedon, 242.

Encrinus, 185, 241.

Pentacrinus, 118, 120, 128, 180, 181, 182,

183, 185, 220, 226, 238, 240.

Pbytocrinus, 185.

Eiu-yale, 117.

Euryale, subgenus, 137.

exigua, Antedon, 652, 654, 658, 695.

Hathromctra, 658, 837.

Phrixometra, 654, 658, 659 (fig.).

Retiometra, 658.

Thaumatometra, 658.

explicata, Fariometra, 609, 671, 724, 7SS, 738.

Trichometra, 669, 671, 723, 728.

exquisita, Euantedon, 100, 103.

Iridometra, 50, 99, 100, 103.

Fariometra, 646, 647, 651, 653, 660, 678, 7SS,

724 (key), 727, 728, 738, 742, 743, 748,

758.

alcyon, 724, 736, 738.
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Fariometra, dione, 724, 754, 738.

explicata, 669, 671, 724, 7S8, 738.

io, 678, 724, 729, 730 (fig.), 738, 756.

nicippc, 724, 737.

obscura, 724, 761, 734, 738.

parvula, 300, 314, 316, 697, 724, 727, 735.

scutifera, 754, 738.

eewelli, 724, 732, 733 (fig.).

sokotrae, 721, 7U.
fimbriata, Antedon, 120, 122, 123.

Comatula, 120, 180, 181, 193.

Dekaknemos (A«aKH)A«>s), 237.

Fimbriata group, 40.

fimbriatum, Myzostoma, 409.

flagellifera, Antedon, 107.

Mastigomctra, 106, 107, 109.

flavesccns, Cyclometra, 493, 494, 532, 533, 667.

Isometra, 620, 621, 628, 636, 6U, 837.

flavopurpiirea, Pectinometra, 838.

Florometra, 286, 287, 289, 290, 291, 292,

294 (key), 323, 324, 330, 331, 351, 392,

419, 420, 429, 652, 683, 688, 748, 836.

antarctica, 294, 331, 334, 336, 338, 339.

asperrima, 288, 289, 295, 299, 300, 309,

S18, 697, 698, 836.

asperrima var. rathbuni, 318.

ausUni, 294, 295, 32^, 325 (fig.), 326

(table).

australis, 339, 340, 427.

goughi, 293, 294, 295, 328, 329 (fig.),

330 (table), 331, 837.

hondoensis, 309, 311.

inexpectata, 318, 321, 323.

laodice, 309, 310, 318, 323.

magellanica, 294, 295, 309, 314, 316,

331, 343, 344, 357, 406, 413, 420.

mariae, 294, 309, 310 (fig.), 323, 666,

667, 668.

mawsoni, 290, 293, 294, 295, 331, 337

(table), 419, 420, 422 (fig.), 426, 427,

428, 683, 686 (fig.), 837.

perplexa, 299, 313, 317, 318.

rathbuni, 318, 321.

rhomboidea, 316, 317, 357, 407.

serratissima, 289, 294, 299, 300, 318, 321,

738, 741.

spinulifera, 294, 683, 686.

tanneri, 294, 295, 298, 299, 300, 313, 316,

407, 420.

Florometra, subgenus, 292, 296, 314, 317, 420.

fluctuans, Zygometra, 40.

Fiustracea, 219.

fragilis, Antedon, 510, 511, 512, 836.

Antedon (Psathyrometra), 512.

Ophiothrix, 212.

fragilis, Psathyrometra, 511, 512, 836.

Psathyrometra f., 511.

fraseri, Eumorphometra, 493, 494, 537, 539

(fig.), 549, 837.

frigida, Anisometra, 493, Jt99, 837.

Fucus, 217, 219.

Ganymeda pidchella, 128, 185.

Gephyrocrinus, 817, 821.

gigantea, Collosondeis, 392.

gigas, Myzostoma, 343, 409, 414.

glabra, Heliometra, 420.

glabrum, Myzostomum, 259.

glacialis, Alecto, 341, 342, 402, 403, 412.

Antedon, 555.

Comatula, 343, 412.

Heliometra, 123, 289, 293, 294, 298, 301,

307, 323, 342 (key), 343, 349, 351, 357,

358, 359, 360, 361, 362, 387, 389, 391, 392,

404, 405, 406, 408, 409, 410, 411, 414,

418, 424, 425, 427, 430, 445, 451, 564,

571, 577, 580, 588, 589, 590, 591, 712,

714, 715, 721, 770, 784, 836.

Heliometra eschrichti, 295.

Heliometra eschrictii, 189, 420.

Heliometra glacialis, 3^2, 355 (table), 388

(tables)

.

Gnorimocrinus, 780.

goodsiri, Diastylis, 392.

gorgonia, Antedon, 120, 123, 127, 180, 193, 835.

Gorgonocephalus agassizii, 344.

arcticus, 344.

euenemis, 391, 392, 418, 574.

goughi, Florometra, 293, 294, 295, 328, 329

(fig.), 330 (table), 331, 837.

gracilieauda, Collooheres, 239.

gracilipes, Compsometra, 145, 146.

gracilis, Dorometra, 62, 72, 75.

Iridometra, 72.

gracillima, Psathyrometra, 511, 512, 628, 529

(fig.),

graminea, Isometra, 619, 620, 621, 527, 629, 837.

grandis, Liparometra, 838.

granulatus, Eudiocrinus, 781.

grisea, Kempometra, 493, 530, 837.

groenlandica, Poliometra prolixa var., 576, 579,

591.

guttata, Coccometra, 268, 275, 278.

Gynameda, 118.

hageni, Antedon, 143, 279.

Coccometra, 279, 281 (fig.).

Cocometra, 280.

hagenii, Antedon, 143, 276, 278, 279, 488, 491,

597.
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hagcnii, Coccotnetra, 143, 145, 2G9, 270, 280,

488, 490, 491, 597.

Comatula, 275, 276, 279.

Comatula (.Mecto), 179.

Halichondria palmata, 210.

llathometra tenella, 714.

Ilathrometra, 39, 40, 45, 85, 285, 351, 409,

573, 577, 591, 646, 647, 650, C51, 653,

660, 668, 698, 699 (key), 714.

dentata, 701, 714.

exigua, 658, 837.

norvegica, 714.

proUxa, 131, 349, 407, 564, 575, 591, 713.

(Antedon) prolixa, 576.

[Poliometra] prolixa, 564.

quadrata, 407.

sarsi, 141, 142, 157, 186, 194, 393, 579,

650, 678, 701, 703, 711, 714, 722 (table).

sarsii, 576, 660, 713, 714.

teneUa, 153, 344, 403, 576, 591, 600, 601,

658, 660, 671, 699, 714, 715.

tenella norvegica, 417.

tenella var. sarsii, 714.

tenella var. tenella, 701.

tenella var. typica, 701.

Ilathrometra sp., 714.

Hatrometra, 699.

helgae, Atelecrinus, 819, 824, 831.

Heliometra, 39, 40, 91, 285, 286, 287, 290, 291,

292, 294, 312, 323, 340, 360 (table), 392,

412, 413, 415, 419, 420, 429, 510, 521,

665, 667, 715, 781.

antarctica, 420.

asperrima, 318.

biarticulat.a, 318.

brachymera, 414, 415, 418.

Clio, 666.

eschrichti, 351.

eschrichti glacialis, 295.

eschrichtii, 348, 349, 357.

eschrichtii var. biarticulata, 318.

eschrichtii glacialis, 189, 420.

eschrichtii maxima, 414, 415.

eschrichtii var. maxima, 415, 41S.

glabra, 420.

glacialis, 123, 289, 293, 294, 298, 301, 307,

323, 342 (key), 349, 351, 357, 3.58, 359,

360, 361, 362, 387, 389, 391, 392, 393, 404,

405, 406, 408, 409, 410, 411, 414, 418,

424, 425, 427, 430, 445, 451, 564, 571,

577, 580, 588, 589, 590, 591, 712, 714,

715, 721, 770, 784, 836.

glacialis biarticulata, 318, 323.

glacialis var. biarticulata, 318.

glacialis brachymera, 415.

656-622—67 55

Heliometra, glacialis glacialis, S/,S, 355 (table)

388 (tables).

glacialis maxima, 291, 342, 41.',, 748, 749,

770, 835, 836.

glacialis var. maxima, 411, 414, 415.

glacialis f. quadrata, 351, 357, 410.

glacialis var. quadrata, 351, 357.

glacialis typica, 351, 410.

glacialis f. typica, 351.

hondoensis, 309.

inexpectata, 318.

juvcnalis, 348, 398, 408, 413.

laodice, 309.

magellanica, 295, 420, 428.

mariae, 309.

maxima, 414, 419.

pcrplcxa, 299.

])rolixa, 577.

quadrata, 348, 349, 357, 358, 300, 361, 410,

411, 414, 418.

(Antedon) quadrata, 351.

rathbuni, 318.

rhomboidea, 295, 314.

sarsii, 576, 660, 713.

scrratissima, 299.

tanned, 299, 314.

Heliometra sp., 351.

Heliometra, subgenus, 351.

Heliometra-Gorgonocephalus association, 392.

Ileliomctrinae, 42, 285, 291 (key), 292, 419, 420,

429, 430, 532, 533, 646, 651, 652, 683,

688, 698.

Hemispeiropsis antedonis, 191, 243.

commatulae, 191, 259.

Ileterometra reynaudii, 194.

hibcrnica, Orthrometra, 671, 675, 676, 678, 680.

Triehometra, 680.

Trichometra [Orthonietra], 671, 675.

Hibernula, 118, 128, 182.

europaea, 185.

Himanthalia lorea, 215.

Himerometra, 19, 20, 22, 26, 27, 506.

ensifer, 464.

paedophora, 1, 19, 20, 22, 23, 24, 25, 27,

28, 31, 36.

Himerometridao, 22, 27, 44, 193.

Hippolyte, 181, 187.

hirsuta, Antedon, .540, 632.

Eumorphometra, 537, 539 (fig.), S40, 542,

543, 549, 837.

Thaumatomctra, 540.

hispidus, Korethraster, 588.

Holopus, 343, 768, 786.

hondoensis, Antedon, 292, 294, 309, 313.

Florometra, 309, 311.
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hondocnsis, Heliometra, 309.

hordea, Isometra, 618, 020, 6Z2, 644, 837.

horrida, Alecto, 127.

hupferi, Antedon, 40, 116, 124, 125, 129, 130,

15S, 155 (table), 192, 194, 198 (fig.), 227,

228, 232, 233, 234, 235, 712.

Hybemula, 118.

Hybometra, 44, 492, 494, 495, 550.

senta, 49, 492, 493, 650, 551 (fig.).

Hypalometra, 39, 40, 457, 459, 461, 473, J,87.

defecta, 285, Jt88, 489 (fig.), 503.

hystrix, Antedon, 343, 574, 590, 712, 804.

Iconometra japonica, 838.

Idothea sabinei, 392.

Ilycrinus carpenter!, 407.

imbricata, Comanthcria, 838.

imperialis, .A^ctinonietra, 127.

incommoda, Antedon, 45, 48, 126, 129, 157, 15S,

1,59 (table), 160, 161, 162, 163, 176, 177,

269.

Antedon incommoda, 129, 157, 1.59 (table),

162, 103 (fig.).

Compsometra, 126, 157, 162, 173.

indica, Andrometra, 45, 81, S.J.

Eumetra, 84, 698.

indivisus, Eudiocrinus, 781.

inexpectata, Antedon, 292, 294, 318, 323.

Florometra, 318, 321, 323.

Heliometra, 318.

ingolfiana, Trichoraetra, 67.5, 676.

insigni.s, Antedon, 177.

intermedia, Comantheria, 838.

inusitata, Psathyrometra, 517, 520, 522, .523,

52.5, 526.

inve.stigatoris, Thaumatocrinus, 769, 771 (fig.).

io, Fariometra, 678, 724, 729, 730 (fig.), 738, 756.

Nepiometra, 671, 729, 756.

iridometra, Laphystiopsis, 80, 90.

Iridomelra, 39, 40, 41, 43, 44, 45, 47, 48, 50, 61,

62, 71, 75, 81, 86 (key), 90, 91, 93, 96, 99,

105.

(Eumetra), 77.

adrestine, 86, 88 (table), 90, 91, 92, 93, 94.

acgyptica, 63, 67.

(Eumetra) aphi-odite, SO.

briseis, 75.

(Eumetra) chamberlaini, 77.

crispa, 96, 97, 164, 172.

exquisita, 50, 99, 100, 103.

gracilis, 72.

mauritiana, 69, 71, 72.

maxima, 86, 89, 90.

melpomene, 86, 88, 89.

minuta, 92.

Iridomelra, nana, 69, 72.

parvicirra, 63, 67.

psyche, 81.

scita, 63, 64, 65, 66.

serrata, 164, 172.

Iridometra sp., 63.

iridonielriformis, Comalilia, 72, 698.

iris, Antedon, 126, 129, 149 (fig.), 151, 176, 177,

269.

Compsometra, 126, 151, 153, 164.

isis, Antedon, 762.

Tliamnatometra, 650, 651, 742, 744, 747,

762.

Trichometra, 762.

Isocrinus naresianus, 40, 811.

Lsodometra, 44, 618, 628.

I.somctra, 9, 20, 39, 40, 285, 537, 546, 617, 020

(table), 020 (key), 636, 836.

angustipinna, 620, 621, 628, 631, 632, 644.

challengeri, 620, 621, 622, 628, 631.

flavescens, 620, 621, 628, 030, 6U, 837.

graminea, 019, 020, 021, 627, 629, 837.

hordea, 618, 620, 622, 644, 837.

johanni, 619, 620, 621, 628, 629, 630 (fig.).

lineata, 631.

vivipara, 6, 9, 30, 618, 619, 621, 622, 628,

632, 633 (fig.), 635 (table), 837.

Isometra sp., 632.

Isometrinae, 42, 43, 617.

japonica, Comanthus (Cenolia), 838.

Iconometra, 838.

Ophiopholis aculeata, 418.

japonicus, Eudiocrinus, 781, 780, 787, 794, 796.

Pentametrocrinus, 593, 781, 787, 788, 794,

796, 799 (fig.), 802 (table), 804, 807, 810.

jolianni, Isometra, 619, 620, 621, 628, 629, 630

(fig.),

johnstoni, Nanometra, 458, 479, JiSo.

joubini, Promachocrinus, 431, 432, 445, 446,

447, 448.

jungerseni, Thaumatocrinus, 769, 782.

juvenalis, Heliometra, 348, 398, 408, 413.

?KalIispongia, 118.

archeri, 172, 177.

Kempometra, 492, 494, 49.5, 630.

grisea, 493, 530, 837.

kerguelenensis, Promachocrinus, 440.

Promachocrinus, 432.

kcrguelensis, Promachocrinus, 189, 242, 287,

289, 290, 339, 414, 420, 428, 429, 430,

IfSl, 449, 781, 782, 836, 837.

Promachocrinus (Promachocrinus), 331,

432.
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kcrguellensis, Proinachocrinus, 432, 446.

klunzoringcri, Lampromctra, 3, 41, 116, 119.

Korethraster hispidus, 588.

Labrus inixtiis, '254.

lacertosa, Antodon, 160.

Comp.soinetra, 131, 145, 157, 15S, 159

(table), 161, 162.

laevis, Antedon, 678, 679.

Chiridota, 392.

Ncpiometra, 679, 680 (fig.), 624.

Thauinatometra, 679.

lagena, Anonyx, 392.

Laminaria, 140, 141, 184, 208, 210, 217, 219.

saccharina, 141.

Lainprometra, 619.

klunzingeri, 3, 41, 116, 119.

palraata palinata, 838.

laodice, Antedon, 292, 294, 309, 313.

Florometra, 309, 310, 318, 323.

Heliometra, 309.

L.aphystiopsus iridometra, 86, 90.

lepta, Monilimetra, 57.

Toxometra, 52. 57.

Leptometra, 39, 40, 42, 491, 493, 495, 510, 528,

652, 553 (key), 838.

Leptometra celtiea, 187, 406, 492, 494, 553,

554, 555, 064, 567 (fig.), 577, 713, 721,

736, 837, 838.

phalangium, 252, 253, 344, 406, 492, 494,

553, 565, 566, 567 (fig.), 568, 570, 572,

594, 835, 836, 838.

Leptometra, subgenus, 553, 565.

liarthra, Antedon, 234, 236, 595, 596, 612, 615.

linckii, Urasteria.'", 700.

lineata, Antedon, 618, 619, 621, 622, 631.

Isometra, 631.

lineatus, Antedon, 631.

Liparometra grandis, 838.

lisa, Caryometra, 595, 596, 597, 603.

Iofoten.sis, Rhizocrinus, 186, 241, 711, 838.

longicirra, Antedon, 21, 45, 77, 126, 129, 145,

149 (fig.).

Compsometra, 126, 146.

longipinna, Antedon, 654, 655.

Phrixomotra, 652, 654, 655, 678.

Phrixomctra longipinna, 654, 655.

Thaumatomctra, 655.

lorea, Ilimanthalia, 215.

loveni, Antedon, 119, 126, 129, 160, 161, 162,

17S, 175, (fig.), 176, 179.

Compsometra, 128, 129, 151, 152, 153,

1.57, 173.

Loxomella antedonis, 580.

Loxosoma sp., 131.

Loxosoinella, 414, 576.

antedonis, 349, 366, 409, 576.

Lucernaria sp., 302.

Luidia ciliaris, 561.

sarsii, 561.

Macandrevia cranium, 142.

maclearanup, Uiplocrinus, 838.

macrodiscus, Tropiometra afra, 838.

macronema, Ptilometra, 24, 28, 30, 31, 32,

36, 37, 163.

Macrophreata, 1, 2, 21, 22, 37, 38, 39 (key),

40, 41, 767, 811.

Macrophreate.s, 373.

macropoda, Asterometra, 22.

macropygus, .Antedon, 72, 74.

magellanica, Antedon, 292, 293, 294, 295, 428.

Antedon eschrichti var., 292, 293, 295,

343, 413.

Florometra, 294, 2S5, 309, 314, 316, 331,

343, 344, 357, 406, 413, 420.

Heliometra, 295, 420, 428.

Promachocrinus (Florometra), 296, 314,

317.

Solanometra, 521.

magnifica, Catoptometra, 838.

major, Psathyrometra, 520, 525, 603.

Makrophreaten, 38.

manea, Cyllometra, 299, 838.

mari.ao, Antedon, 292, 293, 294, 309, 313.

Florometra, 294, 309, 310 (fig.), 323, 666,

667, 668.

Heliometra, 309.

Mariametrida, 1, 2, 22, 23.

Mariametridae, 22.

marina, Stella, 236.

Zoster.% 141, 214, 219.

marri, Eumorphomctra, 537, 544i 545 (fig.),

549, 837.

Mastigometra. 40, 43, 44, 45, 47, 48, 50, 51, 92,

106, 107 (key), 114, 11.5.

flagellifcr.a, 106, 107, 109.

mieropoda, 107, 109, 110 (fig.),

pacifica. 107, 110.

raauritian.a, Dorometra, 62, 63, 69, 70.

Iridometra, 69, 71, 72.

mawsoni, Florometra, 290, 293, 294, 205, 331,

337 (t.abk>), 419, 420, 422 (fig.), 426,

427, 428, 683, 686 (fig.), 837.

maxima, .\ntedon pschrichtii var., 414.

Heliometra, 414, 419.

Heliometra eschrichtii, 414, 415.

Heliometra eschrichtii var. 415, 418.

Heliometra glacialis, 201, 342, 410, 414,

748, 749, 770, 835, 836.

Heliometra glacialis var., 411, 414. 415.
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maxima, Iridomctra, 86, 89, 90.

maximus, Pecten, 142.

mediterranae, Comiituea 245.

mediterrani^ea, Comatula, 245.

mediterranea, Alecto, 241.

Antedon, 47, 48, 103, 105, 120, 121, 122,

123, 124, 126, 128, 130, 137, 142, 154,

155, 169, 191, 192, 193, 195, 198 (fig.),

200, 222, 227, 228, 231, 232, 233, 236,

240, 260, 261, 262, 405, 554, 555, 558,

561, 562, 835, 836, 837.

Comatula, 130, 180, 181, 182, 192, 193,

226, 237, 245, 246, 255, 258, 555, 562,

563, 711.

Comatula (Alecto), 188, 241, 246, 259.

Comatula, 260.

mediterraneum, Antedon, 245.

niediterraneus, Antedon, 241, 245, 554, 562.

nielpomene, Iridonietra, 86, 88, 89.

meridionalis, Comactinia, 27, 131, 194, 245, 700.

Comatula, 710.

micans, Prorocentrum, 194.

microcephalu.s, Pleuronectes, 181, 209.

Microcomatula mortenseni, 21.

micropoda, Ma.stigometra, 107, 109, 110 (fig.),

militaris, Pteraster, 392.

milleri, Alecto, 185.

Antedon, 120, 121, 122, 123, 124, 187, 188,

189, 197, 242, 245.

Comatula, 185, 194, 241.

Millericrinus recubariensis, 540.

minckerti, Naiiometra, 483, 485.

minima, Psathvrometra, 511, 512, 626, 527
(fig-),

minimus, Psathyrometra, 526.

minor, Antedon, 469, 478, 479, 483, 485.

minuta, Annametra, 49, 62, 92.

Antedon, 75, 90, 92.

Iridometra, 92.

minutissima, Bathymctra, 669, 691, 751.

Thaumatometra, 407, 691, 742, 743, 751.

Trichometra, 742.

mira, P.sathyrometra, 511, B19, 603, 651.

mixtus, Labrus, 254.

Modiola modiolus, 219, 220.

modiolus, Modiola, 219, 220.

Molpadia borealis, 392.

moluccana, Antedon, 99, 102, 246.

Euantedon, 100, 102, 246.

monilicirra, Caryometra, 595, 596, 597, 610.

Monilimetra, 49, 51, 52.

bicolor, 51, 52, 53.

lepta, 57.

nomima, 51.

poecila, 55, 57.

morae, Antedon, 713.

moroccana, Antedon, 116, 124, 125, 127, 153,

157, 196, 226, 227, 228, 229, 230, 231,

232, 234, 235, 239, 246, 838.

Antedon bifida, 45, 47, 125, 127, 130, 155,

156, 179, 197, 198 (fig.), 226, 229 (table),

230 (table), 235, 236, 243, 246, 252,

254, 258.

Antedon bifida var., 227.

mortenseni, Argyrometra, 47, 50, 97, 98.

Microcomatula, 21.

Notocrinus, 4, 6 (fig.), 14, 837.

jMucronalia, subgenus, 765, 766.

muUeri, Antedon, 192.

Ptilometra, 24, 26, 27 28, 31, 36.

multicirra, Cyclometr.a, 494, 532, 533, 534.

Tonometra, 678, 683, 684, 688.

multicolor, Antedon, 818.

Neometra, 818.

Munnopsis typica, 392.

Myzostoma, 182.

alatum, 554.

carpenteri, 712, 714.

cirriferum, 131, 1S9, 193, 195, 243, 574.

fimbriatum, 409.

gigas, 343, 409, 414.

pulvinar, 554.

Myzostomum, 4, 255, 644, 645.

cornutum, 761.

cysticolum, 431.

glabrum, 259.

nana, .\ntedon, 62, 71, 72.

Antedon (Dorometra), 75.

Dorometra, 49, 62, 63, 69 (fig.), 70, 71, 72,

75.

Iridometra, 69, 72.

nana group, Dorometra, 68, 71.

naresi, Decametroerinus, 773.

Promachocrinus, 430, 773, 781.

Thaumatocrinus, 769, 773, 775, 776.

naresianus, Isocrinus, 40, 811.

naresii, Promachocrinus, 773.

Nanometra, 39, 40, 461, 478, 479 (key).

bowersi, 479, 483.

clymene, 479, 480 (fig.), 510.

johnstoiii, 458, 479, 485.

minckerti, 483, 485.

pusilla, 469.

wilsoni, 28.

Nemaster rubiginosa, 838.

Neocomatella europaea, 682.

pulehella, 838.

Neocriuus decorus, 242.

Neometra multicolor, 818.



855

Neopolitanorum, Crocea zaffarana, 120, 122,

123.

Decacnemos crocea zaEfarana, 242.

Nephrops norvegicus, 264.

Nepiometra, 646, 652, 653, 678, 723, 724, 738,

741, 758.

alcyon, 736.

io, 671, 729, 741, 756.

laevis, 679, 080 (fig.), 624.

nicippe, 729.

obscura, 731.

parvula, 738.

nicippe, Fariometra, 724, 737.

Nepiometra, 729.

nicobarica, Sarametra, 493, 507, 608.

nigrolineata, Coccometra, 268, 276, 671, 675.

nomima, Momlinielra, 51.

Toxometra, 52, 63, 57, 58.

norvegica, Ilatlirometra, 714.

Hathrometra tenella, 714.

norvegicus, Nephrops, 264.

notata, ,\ntedou, 272, 273.

Notocrinida, 1,2, Z (key), 19, 23.

Notocrinidae, 1, 2, S, 4, 14, 19, 23, 39.

Notocrinus, 1, 2, S, 4 (key), 23, 625, 836.

mortenseni, 4, 6 (fig.), H, 837. virile, 4.

virile, 4.

virilis, 2, 3, A, 6 (fig.), 15, 16, 17, 18, 420,

428, 837.

Notocrinus, n. sp., 14.

nutrix, Phrixometra, 548, 652, 654, 655, 661,

665, 836, 837.

Thaumatometra, 652, 654, 661.

nutUngi, .\ntedon, 48, 49, 120, 129, US, 285.

Compsometra, 143.

Compsometra (now Antedon), 285.

obscura, Fariometra, 724, 731, 734, 738.

Nepiometra, 731.

Trichometra, 731.

occidentalis, Armametra, 42, 46, 49, 94, 95 (fig.).

Antedon, 92.

Aporometra, 23, 24, 30, 32.

Cominia, 92, 94.

Oligometra, 26.

serripinna, 475.

Oligomctrides bidcns, 161.

Oligophreata, 1, 2, 21, 22, 23, 38, 39, 44, 145.

Onuphis, 374.

Onychoerinus, 780.

Ophiacantha bidentata, 418.

Ophiocrinus, 127, 785, 802.

sempcri, 802.

Ophiopholis aculcata japonica, 418.

Ophiopus arcticus, 588.

Ophiothrix, 213.

fragilis, 212.

quinquemaculata, 837.

Ophiura, 117.

quadrispina, 418.

sarsi, 418, 419.

orientalis, Antedon, 173, 483, 485.

Orthometra, 646, 652, 653, 671, 680.

hibernlca, 671, 675, 676, 678, 680.

pacifica, Mastigomctra, 107, 110.

paedophora, Aporometra, 20, 24, 36, 37.

Ilimorometra, 1, 19, 20, 22, 23, 24, 25,

28, 31, 36.

palmata, Halichondria, 210.

Lamprometra palmata, 838.

paradoxa, Antedon, 345, 420.

parva, Decametra, 838.

Psathyrometra, 519, 525.

Thaumatometra, 648, 742, 743, 744,

756, 758, 763.

parvicirra, Antedon, 63, 64, 67.

Comanthus, 123.

Comanthus (Comanthus), 838.

Dorometra, 62, 6S, 65.

Iridometra, 63, 67.

parviflora, Antedon, 21, 126, 129, 143, l/,7,

(fig.)-

Compsometra, 126, 147.

parvula, Antedon, 738.

Fariometra, 300, 314, 316, 697, 724,

738.

Nepiometra, 738.

Thaumatometra, 738, 741, 742.

paucieirra, Euantedon, 50, 100, 101.

paupera, Toxometra, 51, 52, 68, 65.

Pectcn maximus, 142.

pectinata, Antedon, 120, 122, 123.

Asterias, 120, 122, 130, ISO, 188, 194,

238, 240, 246, 255, 258, 342, 343,

403, 412.

,\stcrias (Euryale), 237.

Comatula, 40, 120, 238, 240, 255.

Pectinometra flavopurpurea, 838.

Peliometra, 573.

prolixa, 410, 576.

Peliometra (sic ) prolixa, 592.

Pentacrini.iac, 39, 114.

Pentacrinu.'J, 118.

asteria, 498.

europaeus, 118, 120, 128, 180, 181, 182,

185, 220, 226, 238, 240.

Pcntamentrocrinus, 786.

Pentametrocrinidae, 1, 37, 38, 39, 193, 431,

766, 707 (key), 768, 769, 781, 786,

813, 814.

27,

J7,

727,

237,

395,

183,

510,

812,
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Pentametrocrinus, 430, 431, 742, 766, 767, 768,

769, 776, 779, 780, 781, 782, 783, 786, 787

(key), 797, 804, 817, 836.

("Eudiocrinus"), 781.

atlanticus, 781, 787, 7SS.

(Eudiocrinus) atlanticus, 790.

diomedeae, 787, 794, 810.

japonicus, 593, 781, 787, 788, 794, 796, 799

(fig.), 802 (table), 804, 807, 810.

scmpcrei, 803.

seinperi, 779, 781, 783, 787, 791, 795, 797,

798, 801, 802 (table), 804 (fig.),

tuberculatus, 781, 787, 810, 836.

varians, 593, 779, 781, 783, 787, 799, 804,

812, 817, 830.

Pentametrocrinus sp., 777, 782, 805, 810.

Pentametrocrinus, subgenus, 790.

Perissometra, 452.

Perometra, 39, 40, 457, 459, 461, 462 (key), 470,

473, 487, 500.

afra, 459, 400, 462, 463 (fig.), 464, 474, 506.

angustiradia, 473.

diomedeae, 460, 462, 464, 465 (fig.), 409,

470, 471, 473, 476, 478, 838.

elongata, 464, 501.

pusilla, 1, 20, 462, 464, 469, 473.

robusta, 462, 470, 471 (fig.).

Perometrinae, 1, 20, 42, 43, 269, 324, 467, 461

(key), 479, 506, 596, 651, 814.

perplexa, Antedoii, 292, 294, 299, 301, 308, 309.

Florometra, 299, 313, 317, 318.

Ileliometra, 299.

perspinosa, Colobometra, 177.

pes-pelccani, Aporrhais, 264.

petasoides, Antedon, 124, 260.

Antedon adriatica, 260.

.\ntedon adriatica f., 260.

petasus, Alecto, 120, 130, 142, 185.

Antedon, 22, 42, 45, 47, 48, 50, 51, 92, 93,

110, 120, 121, 122, 123, 124, 125, 126,

128, 129, 130, 153, 189, 193, 194, 198

(fig.), 232, 233, 239, 245, 246, 260, 576,

722.

Antedon (Alecto), 132.

Comatula, 130, 186.

Comatula (Alecto), 1.30, 131.

phalanginus, Antedon, 555.

phalangium, Alecto, 552, 553, 555, 562, 564,

575, 590.

Antedon, 554, 562, 564, 575, 590, 713.

Antedon (Leptometra), 565.

Comatula, 553, 562.

Comatula (Alecto), 553, 555.

Leptometra, 252, 253, 344, 406, 492, 494,

653, 565, 566, 567 (fig.), 568, 570, 572,

594, 835, 836, 838.

Phrixometra, 20, 537, 618, 646, 047, 650, 651,

652, 663, 654 (key), 695, 837.

eidgua, 654, 658, 659 (fig.),

longipinna, 652, 654, 055, 678.

longipinna antarctica, 654, 656, 661, 837.

longipinna var. antarctica, 656.

longipinna longipinna, 654, 665.

nutrix, 548, 652, 654, 655, 661, 836, 837.

rayneri, 652, 654, 655, 664, 665, 837.

Phytocrinus, 118, 128.

europaeus, 185.

picta, Tropiometra, 171, 234.

Trop'iometra carinata, 234, 246.

plana, Thaumatometra, 743, 764.

Trichometra, 764.

Pleuronectes micracephalus, 181, 209.

Plocamium, 372.

Podocerus anguipes, 392.

poecila, Monilimetra, 55, 57.

Toxometra, 52, 65.

Poliometra, 49, 350, 409, 492, 494, 495, 506,

572, 591, 651, 698, 804.

prolixa, 246, 343, 351, 389, 391, 392, 404,

407, 409, 492, 493, 494, 551, 552, 564,

571, 572, 673, 579 (fig.), 600, 601, 701,

712, 714, 721, 748, 804, 817.

prolixa var. groenlandica, 576, 579, 591.

prolixa var. siberica, 576, 579, 591.

Polysiphonia, 372.

polytcs, Euantedon, 100, 105, 106.

Posidonia, 232, 254.

pourtalesi, Atelecrinus, 824, 825, 830, 831.

Primnoa, 390, 392.

profundorum, Psathyrometra, 512, 514, 515.

prolixa, Antedon, 554, 573, 574, 590, 700, 712,

713.

Hathrometra, 131, 349, 407, 564, 575, 591,

713.

Hathrometra (Antedon), 576.

Heliometra, 577.

Peliometra, 410, 576.

Peliometra (sic), 592.

Poliometra, 246, 343, 351, 389, 391, 392,

404, 407, 409, 492, 493, 494, 551, 552,

.564, 571, 572, 573, 579 (fig.), 600, 601,

701, 714, 721, 748, 804, 817.

Promachocrinus, 39, 40, 127, 193, 201, 245, 285,

286, 287, 288, 289, 290, 292, 293, 294,

340, 414, 419, 420, 428, 430, 447, 448,

625, 767, 769, 780, 781, 836, 837.

(Anthometra), 448.

(Florometra), 292.

(Promachocrinus), 430.

(Solanometra), 419.
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Promachocrinus, abyssoruin, 430, 768, 776,

777, 780, 78l", 782.

adriani, 449.

(Anthometra) adriani, 440.

antarctica, 421.

(Solanometra) antarctica, 421.

borealis, 781.

joubini, 431, 432, 445, 446, 447, 448.

kerguclencnsis, 446.

kerguelensis, 189, 242, 287, 289, 290, 339,

414, 420, 428, 429, 430, 431, 449, 781,

782, 836, 837.

(Promachocrinus) kerguelensis, 331, 432.

kerguellcnsis, 432, 446.

(Florometra) magellanica, 296, 314, 317.

naresi, 430, 773, 781.

naresii, 773.

vanhiififenianus, 432, 444, 445, 446, 447,

448.

Promachocrinus, subgenus, 331, 429, 430.

Promachoerinus kerguelenensis, 432.

Prorocentrum mieans, 194.

Psathyrometra, 39, 40, 42, 288, 459, 491, 492,

493, 494, 495, 496, 510, 511 (key),

514, 552, 592, 595, 603, 815, 816.

acuta, 596, 598, 599, 601, 603.

alascana, 512, 514, 515.

anomala, 511, 512, 626, 528 (fig.).

antarctica, 519, 520, 526, 555, 592, 593.

bigrad.ata, 316, 511, 515, 574, 575.

boreahs, 512, 514.

f. borealis, 511, 515.

congcsta, 511, 516, 517.

crythrizon, 511, 618.

fragilis, 511, 5/2, 836.

f. fragilis, 511.

gracillima, 511, 512, 6£8, 529 (fig.).

inusiiata, 517, 520, 522, 523, 52.5, 526.

major, 520, 525, 603.

minima, 511, 512, 528, 527 (fig.).

minimus, 526.

mira, 511, 619, 603, 651.

parva, 519, 525.

profundorum, 512, 514, 515.

Psathyrometra sp., 512, 516, 517, 520.

Psathyrometra, subgenus, 512.

psyche, .\ndrometra, 62, 64, SI, 82 (fig.), 92.

Antedon, 75, 81.

AnteJon (.\ncrometra), 86.

Iridometra, 81.

Pteraster militaris, 392.

Psathyrometra wireni, 520, 522, 523, 526, 527.

Pterometra, 2, 23.

Ptilocrinus, 817.

Ptilometra, 19, 20, 22, 24, 26, 27, 28, 36, 37, 145.

australis, 24.

macroncma, 24, 28, 30, 31, 32, 36, 37, 163.

mulleri, 24, 28, 31.

miiUeri, 24, 26, 27, 28, 31, 36.

Ptiloraetridae, 23.

pulchcUa, Ganyraeda, 128, 185.

Ncocomatella, 838.

pulvinar, Myzostoma, 554.

pumila, Antedon, 119, 161, 162, 172, 173, 175,

176, 175 (fig.), 176, 177.

7pumilus, Anonyx, 391.

purpurea, Toxometra, 58, 61, 131.

pusilla, Antedon, 464, 469.

Nanometra, 469.

Pcrometra, 1, 20, 462, 464, 469, 473.

pyramidalis, Zenotra, 496, 498.

quadrata, Antedon, 343, 344, 347, 357, 406, 408,

413, 554, 574.

.\ntedon cscliricliti var., 348.

Hathrometra, 407.

HcHometra, 348, 349, 357, 358, 360, 361,

410, 411, 414, 418.

Heliometra (.\ntedon), 351.

Ileliometra glacialis f., 351.

Heliometra glacialis var., 351.

quadricuspis, Cleippides, 391, 392.

quadrispina, Ophiura, 418.

quinquemaculata, Ophiothrix, 837.

radiata, Asterijia, 188, 237, 242.

radiorum, Stella decern, 237.

rathbuni, Antedon, 292, 294, 313, 318, 323, 836.

Florometra, 318, 321.

Florometra asperrima var., 318.

Ileliometra, 318.

rayneri, Phrixometra, 652, 654, 655, 664, 837.

recubaricanus, Millcricranus, 540.

remota, Antedon, 682, 688.

Tliaumatometra, 688.

Tonromelra, 652, 679, 683, 6S8, 690 (fig.).

Trichometra, 688.

renovatus, Thaumatocrinus, 189, 767, 768, 769,

776, 778 (fig.), 784, 802, 813.

Repometra, 119, 126, 269.

arabica, 119, 126, 177, 179, 269.

Retiometra, 647, 651, 652, 653, 695, 698, 748.

ahiscana, 319, 647, 648, 652, 660, 695, 696

(fig.).

exigua, 658.

reynaudii, Ilcterometra, 194.

Rhizocrinus, 119, 241, 393.

lofotensis, 186, 241, 711,838.

rhomboidea, Antedon, 295, 298, 299, 308, 314,

344, 428.
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rhoinboidea, Floromctra, 316, 317, 357, 407.

HeUometra, 295, 314.

Solnnometra, 421.

robusta, Caryometra, 462, 471, 596.

Perometra, 462, 470, 471 (fig.).

rosacea, Antcdon, 120, 121, 122, 123, 124, 131,

132, 153, 156, 180, 181, 187, 189, 196,

226, 238, 240, 242, 245, 255, 346, 554.

Antedon (Comatula), 192.

Comatula, 130, 183, 185, 186, 213, 240, 701.

Comatula (Antedon), 188.

Comatula (Anthedon), 188.

Crocea, 120.

Decacnemus, 192.

Dccacncmus (Antedon), 192.

Dekaknemos (AetA'c'jAios)) 180.

StoUa decacnemus, 184, 188, 192, 242, 245.

SteUa Dekaknemos (A«Ki*-;"jMos), 188, 189.

rosaceon, Antedon, 188.

rosaceus, Antedon, 121, 122, 180, 185, 186, 188,

196, 226, 234, 239, 241, 562, 565.

Antedon (Comatula), ISS, 241, 412.

Comatula, 186.

rosea, Antedon, 196, 259.

Comatula, 241.

roseum, Antedon, 247.

ruber, Antedon, 473, 475.

Cyllometra, 475.

rubiginosa, Nemaster, 838.

rubra, Erythrometra, 464, 467, 469, 474, .^75,

476 (fig.) 838.

rugosus, Decametrocrinus, 772, 773.

Thaumatometra, 769, 770, 772, 774, 775,

777, 784.

Sabinea septemcarinata, 392.

sabinci, Idothea, 392.

saccharina, Laminaria, 141.

sachalinica, Strongj'locentrotus droebachicnsis,

418.

sanguinea, Delesseria, 219.

Saramctra, 42, 491, 492, 493, 494, 495, 506, 507

(key).

nicobarica, 493, 507, 508.

triserialis, 493, 494, 496, 507, 508.

sarsi, Antedon, 577, 711.

Hathrometra, 141, 142, 157, 186, 194, 393,

579, 650, 678, 701, 703, 711, 722 (table).

Ophiura, 418, 419.

sarsii, Alecto, 345, 711.

Antedon, 573, 590, 676, 677, 678, 700, 710,

711.

Antedon (Alecto), 713.

Comatula, 700, 710, 711.

Comatula (Alecto), 711, 713.

sarsii, Hathrometra, 344, 576, 660, 713, 714.

Hathrometra teneHa var., 714.

Luidia, 561.

Scalpellum stroemi, 391.

schlegeli, Comanthina, 838.

scita, Iridometra, 63, 64, 65, 66.

scutifera, Fariometra, 7H, 738.

Scyphocrinus, 194.

semperei, Pentametrocrinus, 803.

sempcri, Antcdon (Ophiocrinus), 802.

Eudiocrinus, 781, 802.

Ophiocrinus, 802.

Pentametrocrinus, 779, 781, 783, 787, 791,

795, 797, 798, 801, 802 (table), 804 (fig.),

senta, Hybometra, 49, 492, 493, 650, 551 (fig.),

sentifcra, Crotalometra, 772.

septemcarinata, Saminea, 392.

septentrionalis, Thaumatometra, 648, 651, 744,

752.

serrata, Antedon, 50, 92, 97, 126, 129, 16i, 166

(table), 175 (fig.), 179, 269, 638.

Compsometra, 151, 153, 164, 838.

Iridometra, 164, 172.

serratissima, Antedon, 292, 294, 299, 308.

Florometra, 289, 294, 299, 300, 318, 321,

738, 741.

HeUometra, 299.

serripinna, Oligometra, 475.

Sertularia, 219.

sewelli, Fariometra, 724, 732, 733 (fig.),

siberica, Poliometra prolixa var., 576, 579, 591.

Sibogacrinus, 39, 811, 812, 813, 832.

Sibogacrinus anomalus, 812, 833.

sibogae, Atopoerinus, 49.5, 510, 812, 813, 814,

824.

sinensis, Euantedon, 50, 100, 102, 105, 106,

246, 260.

sokotrae, Fariometra, 724, 725.

Thaumatometra, 724, 743.

Solanometra, 40, 285, 286, 287, 290, 291, 292,

294, 331, 419, 429.

autarctica, 131, 157, 293, 294, 299, 331,

338, 339, 340, 357, 414, 420, 422 (fig.),

426 (table), 430, 432, 449, 837.

australis, 357, 421.

magellanica, 421.

rhomboidea, 421.

Solanometra, subgenus, 421.

Solaris, Com.atula, 127.

(Poraniomorpha) tumidus, 391, 392.

spinifera, Stylometra, 164.

spinosa, Adelometra, 596.

Caryometra, 595, 596, 597, 608.

spinulifera, Florometra, 294, 683, 686.

Tonrometra, 652, 653, 683, 686, (fig.).
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Stella, Antedon, 744, 749.

(Decameros) barbata, 186.

decacnemus barbata, 242.

decacnemus rosacea, 184, 188, 192, 242,

245.

decern radiorum, 237.

Stella Dekadasiiaktinoeides (A«taJa<ri;o[«Tii'oei5-

i,s), 236.

Dekaknemos (AeitouH'ijMos) rosacea, 188,

189.

marina, 236.

stellionura, Asterias, 700.

Stenornctra diadema, 838.

Stilifer, 765.

(Mucronalia) bathymetrae, 766.

Stireinctra arachnoides, 22.

stroemi, Scalpellum, 391.

Strongylocentrotus droebachiensis, 391, 418.

droebachiensis sachaliniea, 418.

Stylina comatnlicola, 256.

Stylometra spinifera, 164.

sulcatus, Atelecrinus, 820, S22, 823.

tahitiensis, Euantedon, 50, 100.

tanneri, Antedon, 292, 294, 313, 317, 420.

Florometra, 294, 295, 298, 299, 300, 3t3,

316, 407, 420.

Heliometra, 299, 314.

Taumathocrinus, 768.

Taxocrinus, 780.

teuella, Alecto, 713.

Antedon, 565, 57.5, 676, 678, 700, 712.

Antendon, 714.

Astorias, 699, 710.

Ilathometra, 714.

Ilathrometra, 153, 344, 403, 576, 591, 600,

601, 658, 660, 671, 699, 714, 715.

Hathrometra tenella var., 701.

tenelloides, Antedon, 269, 270.

Thysanometra, 268, 270, 272, 273.

tennicirra, Antedon, 272.

tenulcirra, Antedon, 272.

Thysanometra, 270, 272.

tcnuipes, .\delometra, 595, 596, 597, 603.

Caryomctra, 697, 599 (fig.), 603.

tenuis, Antedon, 742, 743, 744, 749, 756, 758.

Thaumatometra, 647, 649, 651, 652, 653,

727, 736, 741, 742, 743, 744, 745 (fig.),

758.

Thaumatometra cf., 668, 744, 746, 761, 763.

Terebratula vitrea, 561.

Thalassocrinus, 817, 822.

Thalassometrida, 2, 23.

Thalassometridae, 22, 23, 27, 36, 766, 768, 781.

Thaumatocrinida, 766.

Thaumatocrinus, 127, 193, 245, 510, 712,*742,

766, 787, 769 (key), 777, 780, 781, 782,

785, 786, 787, 812, 817, 836.

borealis, 769, 774, 775.

investigatoris, 769, 771 (fig.),

jungerseni, 769, 78S.

narcsi, 769, 773, 775, 776.

renovatus, 189, 767, 768, 769, 776, 778

(fig.), 784, 802, 813.

Thaumatocrinus sp., 769.

Thaumatometra, 39, 40, 510, 536, 646, 647,

648, 650, 651, 652, 653, 654, 660, 669, 678

682, 723, 727, 728, 741, 74$, 743 (key),

747, 749, 765.

abyssorum, 651, 742, 743, 749.

alcyon, 668, 736.

altcrnata, 742, 744, 756, 758.

borealis, 752.

brevicirra, 744, 754.

ciliata, 742.

comaster, 742, 744, 759, 760, 761, 763.

cypris, 742, 743, 756, 758, 759, 760, 761.

exigua, 658.

hirsuta, 540.

isis, 650, 651, 742, 744, 747, 762.

laevis, 679.

longipinna, 655.

minutissima, 467, 691, 742, 743, 7ol.

nutrix, 652, 654, 661.

parva, 648, 742, 743, 744, 747, 756, 758,

763.

parvula, 738, 741, 742.

plana, 743, 764-

remota, 688.

rugosus, 769, 770, 772, 774, 775, 777, 784.

septentrionalis, 648, 651, 744, 752.

sokotrae, 724, 743.

tenuis, 647, 650, 651, 652, 653, 727, 736,

741, 742, 743, 744, 745 (fig.), 758.

cf. tenuis, 668, 744, 746, 761, 763.

thysbe, 742, 743, 744, 755.

Thaumatometra sp., 725, 752.

Thaumatometra, sp. A, 765.

Thaumatometra, sp. B, 766.

Thaumatrocrinus, 769.

ThioUiericrinus, 39.

Thysanometra, 39, 40, 42, 206, 268, 269, 270

(key), 272, 275.

tenelloides, 268, 270, 272, 273.

tenuicirra, 270, 272.

Thysanometrinae, 42, 43, 126, 179, 266, 269

(key), 275, 551.

t hysbe, Thaumatometra, 742, 743, 744, 755.

Tonrometra, 294, 646, 647, 652, 653, 678, 679,

682, 683 (key).
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Tonroinelni, bicvipcs, C49, 683.

multicirrii, 678, 6S3, 684, 688.

reinota, 652, 679, 683, 688, 690 (fig).

spinulifera, 6.52, 653, 683, 686 (fig.).

Toxomctra, 44, 45, 47, 49, 50, St, 52 (key)

81, 115.

aequipinna, 82, 83, 84.

bicolor, 6S.

lepta, 52, 67.

nomima, 52, oS, 57, oS.

paupcra, 51, 52, 58, 65.

poecila, 52, 55.

purpurea, 5S, 61, 131.

Trapiometra, 576.

Trichodina, 190.

antedonis, 189, 191, 194.

Trichometra, 39, 40, 285, 646, 647, 650, 6

652, 653, 660, 668, 669 (key), 675,

680, 682, 698, 714, 723, 741, 743,

amcricana, 675, 676.

aspera, 669, 676.

brevipcs, 683.

cubensis, 669, 671, 676, 677, 72S, 7

823, 829.

delicata, 669, 671, 676, 681, 682,

729, 731, 756.

europacifica, 738, 741, 742.

explicata, 6G9, 671, 723, 728.

hibernica, 671, 675, 680.

ingolfiana, 675, 676.

isis, 762.

minutissima, 742.

obscura, 731.

plana, 764.

remota, 688.

vexator, 648, 660, 676.

Trichometra, sp., 671.

triseriaJis, Sarametra, 493, 494, 496, 607,

Zenometra, 496, 507.

Tropiometra, 123, 164, 168, 169, 170, ISO,

245, 632, 637.

afra, 344.

afra macrodiscus, 838.

audouini, 132.

carinata, 123, ISO, 236, 260, 638.

carinata carinata, 171, 838.

carinata picta, 234, 246.

picta, 171, 234.

Tropiometrid.a, 1, 22, 23.

Tropiometridae, 27, 193.

Truncatulina, 414.

tuberculatus, Eudiocrinus, 781, 788.

51,

678,

751.

29,

721,

508.

194,

tuberculatus, Pentametrocrinus, 781, 787, 810,

836.

tuniidus, Solaster, 391, 392.

(ypica, Hathrometra tenella var., 701.

Hcliomctra glacialis, 351, 410.

Heliometra glacudis f., 351.

Munnopsis, 392.

Uintacrinus, 115, 191, 785.

Urasterias linckii, 700.

vanhoffcnianus, Promachocrinus, 432, 444, 445,

446, 447, 448.

varians, Eudiocrinus, 781, 804, 805.

Pentametrocrinus, 593, 779, 781, 783, 787,

799, 804, 812, 817, 836.

variegatus, Eudiocrinus, 781.

vexator, Trichometra, 648, 66.9, 676.

virile, Notocrinus, 4.

virilis, Notocrinus, 2, 3, 4, 6 (fig.), 15, 16, 17,

18, 420, 428, 837.

vitrea, Terebratula, 561.

vivipara, Isometra, 6, 9, 30, 618, 619, 621, 622,

628, 632, 633 (fig.), 635 (table), 837.

Waldlieimia cranium, 142.

weddelli, Eometra, 493, 592, 593, 594.

wilsoni, Antedon, 1, 20, 23, 24, 28, 31, 36.

Aporometra, 20, 24, 28, 30 (fig.), 31 (table),

37.

Nanometra, 28.

wireni, Psathyrometra, 520, 522, 523, 526, 527.

woodwardii, Comatula, 412, 564, 671, 590.

wyvillei, Atelecrinus, 820.

wyvilli, Atelecrinus, 818, 820, 821 (fig.), 829,

830.

wyvillii, Atelecrinus, 820.

Zenometra, 39, 40, 42, 491, 492, 493, 494, 4So,

506, 510, 536, 537, 813, 815.

cohnnnaris, 493, 496.

pyramidalis, 496, 498.

triserialis, 496, 507.

Zenometres, 492.

Zenometriden, 492.

Zenometrinae, 2, 42, 49, 269, 4St, 494 (key),

495, 500, 504, 506, 510, 530, 532, 533,

536, 537, 552, 590, 592, 595, 646, 651,

688, 814.

Zostera, 254.

Zostcra marina, 141, 214, 219.

Zygometra, 781.

fluctuans, 40.

Zygometridae, 22, 193, 812.
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